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(57) Abstract: Cyanopyrrolidine derivatives repre- 
sented by the general formula (1) or pharmaceutical ly 
acceptable salts thereof: (1) wherein R 1 is halogeno, 
hydroxyl, or the like, and R 2 is hydrogen, halogeno, or 
the like, or alternatively R 1 and R 2 are united to form 
oxo, hydroxyimino, or the like; R 3 and R 4 are each 
hydrogen, halogeno, or the like, or alternatively R 3 and 
R 4 are united to form oxo, hydroxyimino, or the like; 
X is oxygen or sulfur, Y is CR 5 R 6 - (wherein R 5 and 
R 6 are each independently hydrogen, halogeno, or the 
like) or CR^-CR'R 10 - (wherein R 7 , R 8 , R 9 , and R 10 
are each independently hydrogen, halogeno, or the like, 
or alternatively R 7 and R 9 together with the carbon atoms adjacent thereto form C 3 ^ cycloalkyl or the like); and Z is hydrogen, C M0 
alkyl, or the like, or alternatively Y and Z together with the nitrogen atom adjacent thereto form cyclic C 2 -io amino or the like. 
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(57) 



5£ (1) 



ft u t 




ON R 4 



R'&tfR'tt-tft-eftjJcJtfJii^ ^ o y ^ll^te XliR 

Yfi^-CR'R 6 - (5£*. R 5 iStT^R s {i|^-Xli^^ o TtK^IS 
* 1*5*;- C R 7 R 8 - C R 9 R l0 - ( 5^ N R\ R\ R 9 % R 1 0 li |^ 

z tfrnm-t zmmm* 1 1 t k - » £ * o r & & 2 - 1 ooi 
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mum 

5 &mft® 

V^WfrUT-y-V I V (DPPIV) «N*»& 2#glC^P U >X\*7 

10 -m~c$>z>o dppiv \mm, if amwz#misx&Q> s^s* 

*ifi, DPPIV J&WW^^^^^P-i (GLP-l) . <Dftm\Z®^T^Z> Z. tifl 
WbiMZZtLtc. DPPIV ti GLP-l ©N«His-Ala ©SM^F&tPzK 

* c t tc J: 0 GLP-i STOYb-r-S ti^ic, *©T«HM;## glp-i ^ 

glp-i (D&mimtLT, BMftzv'tyxvyftmtimftm. wmmnmm 

Sffffl, jgtiWffl^»e>ntV^. Ifc^T, DPPIV SH^tSHttt, G 

lp-1 ©f^ffl^is;©, 4>zv>m*yt&hmim&&&?*ztittis* 2m 

20 DPPIV IWl^R^^^a-D^^KYom MttT ' 

;b5T«©ffittfc mmmo^&^omm, hiv ^;i/x©u>/^\©iiA 

Cii4bW5Jlt^&nW5. UfctfoT, DPPIV ©E£tt, ftgE^JM 

&?mo dppiv ©s§^te> iiisi'j!)"7Wi¥§iito 

25 Ar B 1©^J®©m««t^ViTl,{±I$nT^D^ DPPIV jgfttt, &tt©pT 

5^iB*©B#cjitiJ£*iw5. ifc^t, dppiv ©e§«» 

nn*T?, DPPIV BBlFft'&ftfcbTtt, tfDU^>©2^U>TSm$nfc 
ft^-ft (J. Med. Chen 37, 3969-3976, 1994) % *£liTfi$£ft£:te£tl (Biochem 



1 
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PCT/JPOl/09818 



istry 32; 8723-8731, 1993) fc&Wn&ntV**. £aU5»0 2tt**$'7 
/STE^^nfcfb^tl (Arch. Biochem. biophys. 323, 148-152, 1995 ; Bioorg. Me 
d. Chem. Lett. 6, 1163-1166. 1996 ; Biochemistry 38, 11597-11603, 1999) fc£d**D 

io y tfa u 5^s§2S#a*«*i& dppiv mmf&>&*^z> c t £mm u *5sw&^ 

t^^M©lIil^^t^ 5£ (1) 



1 ~ 5 <D7)\>* U 5*>**»J*L'» 
25 3 + 1 - 5 ©7;i4JV**wt*> X«R 3 WR 4 ^-^^^o 

i~5©t;i^Ux>S£«u 

Ytt5£-CR B R fl -K;4»» R'R^R'ttW-XriS^oTTk^JK^; Any 



15 
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2nTb&^7x-)vm, -f 5^/u;Wk oku^s, -nhr 11 (5£*r 
5 r t - y h * juss u < tt^ > swt * ,-co 

NHR 1 2 {a+R 12 tt*JMCTOtt- (CH 2 ) m -R 13 (5S*m«M 1 ~ 5 
&j*U R 13 te7kStHC^, *h*isjVl#-)im, IK'>* ;i/fc;VSS : L< 
«^>^;i/^^;^-;vm^1-) MIi-or 14 (xS+R 14 ^ 

£^fft$t2~i o©7;i^x;i^t&3] £t*t#\ 

Xi«-CR 7 R 8 -CR 9 R 10 - (i£<K R\ R 8 ^ R 9 S:tXR 10 «|WI-X«S 
15 froTTkHtm^ ; ADy>J|f ; AO^r>J|^ l*St$C 1 ~ 5 0t HP 

+y7J^JH, ^iti&i-soTJWi^:* 

-NHR 11 (^^R 11 ^^^, li§nTfe<k^7x-jH, wmzn 
T J; V > tf U t er t - y h ^ v# V < tt^ >V)V** ; yfi )\> 

20 — CONHR 12 {^R^^tK^M^X^- (CH 2 ) m -R 

- o r 1 4 0£ * r 1 4 Hangc i ~ 5 ®^^7;u^;^^ h < «^ >^;uS£^T 
) /S^^^^ckOji^n^-o^cSTfim^nT^cfcv^mici-i o®7 
25 ;i/^Jl/g£^a\ XJiR^R^^ST^M^Ti-MC^oT, Any> 
iff, *BUk 75 /s, 75 y^;^-;^ i*!tisu~5 

©«7;wi/g&imit£fc i ~ 5 ©§g^7;i^*s^ s>&5Si.£ o ii«ft3 
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&#7;v*;i/£Rtfifc** i ~ 5 <DMZ7)vh'**s&frtt&»& «fc£ns- 
. n§-o^±©s-e«m^nT i bj:v^^5~i o©tf>^D7;Hr~;va£ 

10 Z KMc*IT? ; X}iAny>Hf, 1 ~ 5 ©k Hn*->7;Wr 

5?jps> filft$tiTt>«kv>7x-;i/S» -<s^v/u;us, -f>KU;pg, -nh 

15 tkT), — CONHR 12 {^4>R 12 «7K^M^X«- (CH 2 ) m -R 13 (sS^m 

5$*r i4 \mm$k i~5 «;wstb< tt'oswss^T) 3^6** 

r)m}*ti*-'OEk±<D&vn&i<tiXh ±Vi*#ft l ~ 1 o 07JWW6* 

20 ^t*^, 

, 7$yg, ^IS:i~5©^7;wi/SR^-OR 16 (a:4»R 15 tt^ici 

frbtazmk vmi£nz-^&±<DMTmmznTh^&km$k2~ 1 o ©sim 

25 75y^S^tS]T^$nS->7/t!DU^>^#Xtt-e©^#Wfcff^ 

38BS£flrrsfc«>©g&©%fiB 

4 



WO 02/038541 



PCT/JPOl/09818 



15 xmamammzzzt. *mtt* 5$ (2) 



*»*Oi©l«fcJ;5i, *£9!f* t 5* (1) Xtt* (2) t^TX*« 

^^*s^7yifDu^>^^«^o^wfc^$ns^*s^ 

♦aWOflKDlMlfcJ:**, (1) XteX (2) fc*HTY*t- 



20 
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*mw<Dm<Dmm\z&%t, *%wi,t, sun (2) (c^^ty^- 

C H 2 D> Z ;«i?S&?>miSc 1 ~ 5 <D t F D * is7)V*)Vmi 6fcZ> 

*%wom<Dmm\z&z>t. *mMfc, ^ en x\t^ (.2) m^ty**- 

^BJ^, 3; (1) x« (2) £M>TY^- 
CR 5 R 6 - (5£4U R 6 ^7jgiiT$>S) Z^zK^M^T^^v-T/tfD 

*%HJ©^©^fc«J:§i, *fg§J3«, ^ (1) XtezS (2) f^ViTY^- 
CR 5 R 6 - (^4>, R 5 «^TfeD, R 6 W^3~6©^0^X«^T 

#fgBJ3<D{t!i<DgM$£J;3£, *mW\Z, 5£ (1) 3U3o$ (2) t^^TYAt- 
CH[CH (CH 3 ) 2 ]-> -CH[C (CH 3 ) 3 ]-XS-CH[CH (CH 3 ) C 

h 2 ch 3 ]-t^d, z tfymmi'r&z -/7 y e □ u >M^#:x«-e 
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5 ^o^w*^ ^y^>^;kfr*^^£*#if*::i:#T?*s. 

-f y^;wk sec-^^*, tert-^;ps> ->^n^;p 

^STSift^nfe-f s/s***u *MrW5V** x^ws;i, y 
20 jtii$nT'b < kv^isi~i o<D7)v*)mt\t, mmxfommmvmmw: 

25 tot, '>^a^Otf;WS, 5^irP^;W*, */>/Ul>?)l& istrwff-JV* 1 ? 
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tfs^DM^ug, b'^a^y^;^ \z ; st>u*t>?-)vm. m^zuj- 
\iir-)v& % ya<<)\& % *;k;ps, rt^rx^gfca fc£©7;wi/£ 

10 HU;PS, — NHR 1 1 (S+R 11 ^**^ liStllfe^l^x^ B 
^*;P#x;WK*«-T), — CONHR 12 {^4>R 12 «7K^^X«- (CH 2 

sastrcfcckv* trusts tfU^>-2— r;i/S^£) ©ems 
n&truswateHu ^jys> -has, /\ay>iif^7$;* 

9nu\£Vz»-2-' T 5-757 trU5?>-2— f £ 
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io , Ky^r-jiM, t^f^M, ^D^>f- 

^E^x^Kmw^^ic i ~ 5 <D7)v?*ymfr vmttnz 

15 ttm$tlTfecfcV^^3~8<D>/^n7;i'^S<h«, fIXttili®-> 

£o7;i/*;i/*<z>rtfi> z:tie»^^P7;wi/S©7K^M^^AP^>ii^ 7K$s 
20 ^ i ~ 5 ©7;i/^;i/SRiKit^x«^^I^©^^^: l ~ 5 <D7)Vn*ym 

mm i ~ 5 oD7;wi/SR^am^x«^i!Bim^©^^^: i - 5 ©7;up^v-s 
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10 fi&$nTfc<i;^fiig&5~l 0(Dh*^^P7^-;p^t^ Jl&Xtt&B 

-^©TtafcjfC^&APy^JiC^ 75/S, 75/ 

15 ®««x»4J , ^tt©ift*»i~5©7;P4 i ;i^R^ii[««xtt 

20 &©3Rtt75/««*i*U «*.tf75>U$W*, 7€^v?;^ tfPU^S 

, -f5^/ys?;i^ ^ij-yj^s, gwjs^p*, twjsws, ^ 

*UJU»> 71ftf'>^P^y^», 7ifHv?-P#Wl^&^m$75/ 

s©fik j:ne>3i4K7 ^ y >mxtev u e;>i«^bfciWT$ / 
25 ©^m^*Apy>ji^ 75 ys, e«!Rxtt^te««©^si* i 

~ 5 ©7;Mr^SRtf-OR 1 5 (^4»R 1 »tt**^H#*M*0*3MI: 1 ~ 5 
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dpp iv ia§»i4® £> »r 1 w\ p y s n £ aw * v < <z e> 

bV>#, *&JSC^T*5Ei*i3&fc#£bV>. 
aS: (1) XteiS (2) fcfc^T, Yj&*-CH a -T?»*£S, Z«, 7*^g, 

tlT fc ck 7 x n;i/a£fttf - N H R 1 1 (^"f R 1 1 tlT «fc U 

io a> okUTttmsnrj;^ »i~io©7MM 

15 «ii$nTctv\ m4-i o©»Mtm;n> ^4-10©^ 

□ 7;^JVSSb < «7^?>5 1 JHT$ !5 , ££>ldi?3;b<fcJu tert-^ 
(1 -bKn*^;*3MV0 y^D^>5 L J|/SX« (2-tFa^y-l, 
1 ifJUt^. 
5* (1) X&5£ (2) fcfc^T, ^-CR S R 6 - (5^ R 6 *****? 

20 R 6 d^g^nT'foj:V^i:i~l 0©7^;i/*^fc^-CR 7 R 8 

-CR 9 R 10 - R 8 tR l0 «7jc^T*0, R'tR^WftrSift*^ 

t-i^t^:^T^^3~8©^^a7;V^SS^T§) T&£<h£, Zte 
HXteCH 3 /Wi;bV\, 

$?*b<tt, 5$-CR 5 R 6 - {5£*» R 5 ^7j^T&D, R 6 

25 ^7K^*W-OR 14 (5t+R 14 ttft*»1^50*«^tt^««tt07;^ 

7jc3fjg^T?M, «fc0»*b<li, Yrt*, -CR S R 6 - (55;+, R 5 ^7jcmT^ 
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tfTMHK^Tffc tK ££K£D£?£b<te, Ytft-CHCCH (CH 3 ) 2 ]-» - 
. CH[C (CH 3 ) 3 ]-Xtt-CH[CH (CH 3 ) CH 2 CH 3 J-T'£S<h#, Z 

5* (1) XteiS (2) fc&V>T> YRtKZ^SI-^^m^iifefC-^fc 
bfe^^T a / 0 , L b>«fe£ <h LTtt7MlS!f- OR 15 

UITSiitms. UttWlctt, Sffl©«^SJ, JMffll. ftteffl, 

warn* mmi mmmi ®m%i x^mLK^^mm^^mmv 
s nm<Dmm&.m\z&*DT. mi %m, xywn* mim> mi mm m 
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> mn* ^^>, 7JK7zij* ^-u-m Mam*-. x.^v 

gg&, *m* mu ®*m&mz&r) 

f£Afc*fU gP«!#0«£\ #F£b<«$l~&l 0 0 0 mg / kg 
#«/B*Z?&0, iO^KIiUl 0~$J2 0 0 mg / kg&M/B-e&D, H 

i b i ®ximm\zfrVT&i*?z>zt&T?g& <i 

5$ (l) offr&ftfit EtTo^Wl;i^T«t§:t^f§. 

[HttWJWfttt] 
CRJCS 1 ] 

Ra R 4 Ra R 4 

(5£f\ X, Y, Z, R 1 , R 2 , R\ R 4 &, if|3fc|^DT*§. Rait ->7 

^©JM^fcWTte, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 
W. GREENE and PETER G. M. TO TSm\Z®m<D%&%m>2>Z£&7?%2>c 

^ag^ p - h)\sx>x)i>ft>m, **>z)v*>mm<DM*M*<\ mum? 
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<fcDJltt«»T£££#T?#5. iiitLTti x*y-jk *#/-jk ^b? 
^©#»S-e&^>-fb^ti«> ^xtMUtsx twjs?>, 7>^xt, TKK-fb 

N-^fMM75K ^DD^^>, ^ppt}n;1/A. 1, 
MUrh?^ (h'J7x-M77^» /^^A^SttflEXfitill 

So £jfc«O~100tr?fr5 
[£OS5£2] 




X, Y, Z, R\ R 2 , R 3 , R 4 , Rail irtEfcHUTifc*. Rett 
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7x^7$X li7i'^WS>, 2- (B^tfU^;i/75/) 
75>^01^75>S (Z-NH 2 ) mWkKfo*'tT?ZttfT?%Z> a 

N, N-^^MM75F, fh7hFD77>, ^^if>, S^PP* 

io fT5;i<h£n?i*3. 

£^p;Wb> 7*DAft, 3-hMtu ;*^>7Jl^x;Wb> p - h;kr>;uMNX 

mmtmmt V U 7xx;MnX7^ >£ffl^£7m mkJ-jr-iV^ttismk 
15 U>£ffl^&7m hXU^PU H^Sfflv^MStbfc^bU^^A^Tfi 

5i,t£^ : mm*m^z>zttf-?%z>o z.nt><DKjfcu, -5o~ioo < c-eff^^i^ 

20 ^&7j1£^&tf£n&, fb7kh'D77X S^WX >^P 

P*^X 7no^VA, N, N-y^f ©MCH^L^:^ 

Hf, hU7xx;i/^7.7^>R^$^V-;i'^v^7j^*tf^n§o CO 

rne.oKi£;n -5o~ioo t CTff-5iit^T#^. ^^>7>;i/^xjHb, p-n 
;i/x>x;i/^x;Wbtt> ^ft^n^xx;i/*x;i/;7 p U b\ p - h;px>x^ 
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5 CK^3] 

X R1 Rb X R1 



10 



Ra R 4 Ra R 4 



(5Stf>, X, Y, Z, R 1 , R 2 , RVR 4 ,'Ra, Rb, Rett, WfBKl^CT 

p- h)i'X>xjv*-)v**^m&0jm&v&&{b&to^ z -nh— r b ( 

15 iW> Z, RbttffitBfcHCT?**.) 7?a$nS-(b-&«lSfflVi«tftR«*ff5i: 
n - r/^;)/ U 5 s " £ A > U h s M 7 7n \>)V7 5 SJfl V> £ £ £ 

[K>6a£4] 

Vt^R 3 XI* VSR 3 
Ra R 4 Z=0 Ra R 4 



X> Y, Z, R\ RK R\ R\ Rail fUBfcHfcTffc*. Rd& 
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Z =0 (T;i/x t H#rX«^r h >#) £ffl^3i§-&«, im© 1 J175 

So 

[S^iS 5 ] 

?b x R 1 z _ Rd Rb x R1 

Ra R 4 R a V 

(iS*, X, Y, Z, R\. R\ .R 8 ,. : R\:.Ra., Rb, RdH MfBJCHDT 

mn<D®mznt<i7 $ j sic, z - r d £f£#2#T@i^£#§ c 

S 0 ^O^jga^S^inL/T^^ff^^ :&S©M£ LTTk^b^h U «7 
A, tert-:/h*5^U£A, n-^^U^A, U^A^-f Vfu M)W 

§5o 
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[£JSo£6] 

5 C0NH 2 CN K 

Red -C (=X) -Y-NH-Z, Xtt-C (=X) -Y— N (R 

b) -Z, Xte-C (=X) -Y-Rc, X»Rb***T. *fc, R 1 ^ R 2 * R 
3 , R\ X, Y, Z> RbRtfRctt, WIBfcEDT?**.) 

. ffi^MtlTIt ^dp^X *na*;W^ l, 
20 (TCTfTPZli^^S. 

^j^ftWsns. j:©IB, IgBtl/T^no^^x #pd*;va, l, 2 

a^BUS^t**"****. -50~60tn?fr'5 
25 [£Jfo$7] 



R 1 a R1 
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Re, RK RK R 3 v R\ Rail HMEfcHCT?**. R*a> R 2 
a, R 3 a, R 4 a«, ^MtlRK R\ R 3 , R 4 M— XittMnR \ R 
K R\ .R 4 fcgifcL 5 

vuvz?>m<Dmm<DtotLTs e&so^mrfwfstis. R'a 

5 ^£>R 4 a<z>5*. l oj&*#g«£0*£\ An^>ftl:iD7^tD#, ^cuMfc 

is #u w&jEjfc$ii-S73fc#»tf&ft*. jmeok^n f h5tHD77> 
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5 £^Tr£3o ^fcCDMibTtt, ^PP^PA^tfU^x^ zi^p^mtTU 

UJl^PU H^o«'l4'fb^J&fflv^DMSOM^0HWa&tfe>ft§o Wttf 
^PP^PA^tf U^n^A^ffiV^^T^ y^DD^^X ^DD*M 

10 ^L&M&S£;BV\ O~50 £ CTM^fi : e>iI<t^l?^-l).. 



yptf;i/X^;PT^>^©75>^ 2-X^^i7->m7 r -hU^A, 2-X 



[^^8] 



15 




R 1 , R\ R\ R 4 , Re.'Ralt MfBfcUDT^-S.) 
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•So S«®iL/T«> -^DD^X £PP/fr;l/A> 1, 

>, N, N-^^;WVA75h\ fh7kFn77X S^+tfX WPx 

-X5F;^**>«^ h V £ A> 2 -x^;wvHf->gg# U £ A#©W«^, 

15 %.tc. i^^^^P^Kxx^W^SWftn^ffl^tt*!** 

20 yyolfJH^75>|ffl7S^ 2-X^;P^-9->^hU^A, 2- 
DD^X ?PP*;i,A, N, N-^^;WPA75 h\ hiH>« »gfcx 

zk^?©R*k:H4b&v5«fjB*«»^6ti*. ^ne>®Mj;S«, -50~50 < c 
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[KJ&S 9] 



5 




COORf 



C0NH 2 



(5£+, R\ R 3 > R\ Red jt&fBKI^DT&So Rftt, 

MT&Jimr&z. coor f ^*;i/^^;HKxtt*©*T?»*flS'&**«C«. 

>, $>ttHr> % ^DD^^X ^DDtfUkA, 1, 2-^Dni^>, N 

& ^nAmMW5l«, >?7xx;^^^u;PT^h\ #;m*x 

25 P;*#>> ^DD*M, 1, N, N-y7f;i/*Jl/A7 

*&, 09*. i& *JW^>Kt^n;HSiafcxx5 1 ;W?^6#6n*ffi^tt«il*«i 
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, fh7hl<P77X V*tt>. ^DD'^^X yuutiVVks 1. 2- 
^DDi^X N, N-^j*3^:fr;W*7S h\ h;i/X>> @^X5^Mg©£ 

5*^#>Kx»«t©iftte*il , ra^rttfci/Ttt, protective groups in organ 

IC SYNTHESIS, THEODORA f. GREENE and PETER G. M. WU TS m\Z%m,<D^^ 
10 JBV>£ it^T^xT-e^mf^S^ 7>*-7^X»7 

+J->\ ^on^^, ^DOMA, N, N-^^fiV^A75 b\ HWx 
15 10] 



. (5£4«, R 1 * R 2 > RVR 4 , Ra, Rbtt, MfBfcHIDT^^o) 

z<b\z. &zm* gmm, Kmwicfco+jBiiftKwrs* 1 , *3698»^n& 

(2S, 4S) -1- (tert-^h^aMtoW -4-7MneDU^> 
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- 2 

Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R) -r 1 - (t 

er t - 7 h * )V$-M - 4 - fc H P+v' tT D U z?> - 2 ;W* 
(6.8g) *6 2EBT?StB»«l- (1) (4. 5g) 

5 o 

##0J2 

(2S, 4R) -1- <tert-:/h*3'*;V#-JW - 4 -7J|/:*P tfP U i» 
-2-*;l/J^>@|CD'&fig 

Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4S) -1- (t 

10 er t - 7 h ^ Ms")],) - 4 - 1 H D * <> fef P U ^ > - 2 - # ^sj? 9-)V 
(500mg) ^6 2ia-C*lS^3- (1) (DWMr&ZWkmib&W (370mg) 

###13 

(2S, 4R) -2- (T$y*^~J|/) -1- (tert-yb^ri/^;Ufc;V 
15 ) -4-t HD^v'tfaiJ^XD^ 

<2S, 4R) -1- (tert-^h^r^M^l') - 4 - 1 Ko**>fcTa U S? 
>-2-#;l^>M (2. 31g) fcl-kHD^^^/hUry-^l*** (1 
.51g) (50mL) fclH»U *ftTl- (3, Z-i?*5-)V7S.S7 

U\d)V) -3-X^*M^5MI (2.11g) ^25%T> ; EnT7K (0.6 
20 8mL) m«>o<DSfiST7#il, lW*#Ufc. EJ^&«ffiT*«U # 

^y-;l/=100: 3~100: 7) TrftSSLT, fcfif&* i l/T«Hfc'&*J (2. 19g 
) 

25 (2S, 4S)-1-[(2S, 3 S) -2-7^7- 3-^^;U^>^/<JP] 
(1) (2S, 4S) - 2- (75y#;i/fc;W -1- (tert-^h*^*;!/ 

#5t^!IlT?#Snfc (2S, 4S) -1- (tert-7h l ¥$'*l)Vtf~)V) -4 
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-7;^Dt?DU^>-2-*;i/#>K (4.5g) £7irh-hUJl> (50mL) \m 
«U *»Tl-tHn*->^>l/h'J7^/-JH*»« (3.6g), l-(3, 3 

-^^^i/T^ y tr;w - 3 -^)vtiM ; M s h*s&tt a 5g) »^ 

5 77K (5mL)^P^ SR&T30$h ^T30^»bfc o £OS«:7-feh-hU 
;K50mL) Ztofitcm, «»Jlfc. M£M/£T«U ->U^y^*^ 
A^DTh^77^ A+it>:iHX5 i Jk=4 : 1~1 : 5) Tffi 

gfLfc. jge.nfc^fi{3^^>^jpA, m&mmtbTmmikGM (4.2g) & 

10 MSCBSI pos.)m/z:255([M+Na] + ), (ESI neg. )m/z:231 ([M-H]"). 

(2) (2S, 4S) - 2- (7>/AM-jW -4-7)l*t>¥uW>m. 

(2S, 4S) -2- (7S/*;i/^-;P) - l- (tert-^h^^;^- 
;W -4-y)V*U)dW)i?> (4. 2g) ^4Mig^-^^> (45iL) fc»L 

15 , ^mx^mmmwhrc^ sM^iETiibfc. »h;n> (somD 

(3. lg) £#7c<, ^©t^ft^^itf ^^©SJS^fflV^c, 

(3) (2S, 4S) -2- (7$/#;M*~;» -l-[ (2S, 3 S) -2 

20 ^I^PtfPU 

(2S, 4S) -2- (75/*;i/fc;P) -4-7^;*DtfD>J>>>3&^ 
(2. 4g), (2S, 3S) -2- (7Wl/^Mh^'>*M^l/757) -3 
(5. lg) §fh7kKn77> (40mL), N, N-^^^PtJn 
il^A75 F (lOmL) «fl¥U >k#Tl -k KP^'OV'h U7V-;H*» 
25 $3(2.6g), l-(3, 3-^^JI/7$y^Ptf;i/) - 3 -X3\>l/#Jl^>f 5 
(3.3g), ^<vyPtf;Px5 1 ;l/7$> (2.5mL) «$>o<D#?i& 

u m^imm¥hit. ^wnu #sttfca*fc*sjp*, £d 

•y->:«X^;U=4 : 1-1 : 4) T?tt»U SSIfiT^^TXiLTM 
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it&W (6. 9g) &'i%tCo 

MS (ES I pos. ) n/z : 490 ( [M+Na] + ) . 

(4) (2S. 4S) -2-*>7/-l-[ (2S, 3 S) -2- (7Ml^- 

5 

(2S. 4S) -2- (7Sy#;V#XJ» -l-C (2S, 3S)-2-(7 

DKoU5>> (6.9g) Sfh7tHD77> (70mL) «$?U flCftTtfefcHJ 
7;i/^-a»Bt (4.0mL) Sim** WU^il^W- 5«^ETIIl 
10 , aat*5/U*y;W*9A^P^h^57^ ORB** ; > : it**^ 
= 8 : 1-3 : 2) «^7^7t7, £ LT*Mfr&« (6. 2g) * 

MS (ESI pos.)m/z:472([M+Na] + ). 

(5) (2S, 4S) -l-[ (2S, 3S) - 2 -75 J - 3 -*7)W>9 

15 y -f ;w - 2 - v-7 y - 4 -7Mohdu s^ittWfc©^ 

(2S, 4S) -2—>7/-l-[ (2S, 3S) -2- (7^1/^^ h 
^i/)!jM-;V75;)-3-/ 3\> S4)V]-4-y)V*U\duV?> ( 
6.2g) fcl, 2-^DDI^> (90mL) K:»#U 3K»T^X^73> (10 
mL) SJDA, *»T?30a\ g«5B#M#U£o «Hft*»BETttRU 
20 >>XtM1/X— xJi/ OOOmL), Th7tF077> (50mL), £DD*M/A (50mL 

) tzmmv* imr wmm-vttiir> (4. on) un^fco £i;&8t£iMti^ 

(JM&ft; ^DD*;i/A:^^y-^:25%7> ; £X77j<=40: 1 : 0. 1-25 
: 1 :0. 1) #^nfciI$7DP*MWb< *ftT4M*ttt 

25 ( 4 . OmL) ft!*., 4Ufc«*SfflStb^Dn*^A7fi5fe#bfc. ^ffiT 

nmv. m&a*thx*mtb** (2. 9g) &#fc 0 

MS(ESI pos.)m/z:228([M+H] + ),250([M+Na] + ), (ESI neg. )m/z:262([M+CL]-) e 
1 H-NHR0)MS0-d a . 500MHz) 6 8. 59C3H, br s), 5.-540H, br d, J=52. 1Hz), 5. 06 (1ft d, 
J=9. 4Hz), 4. 07-3. 77 (3H, m), 2. 55-2. 34 (2H, m). 1. 88 (1H, i). 1. 61 (1H, m), 1. 17 (1H. n 
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). 0. 94 (3H, d, J =6. 7Hz), 0. 88 (3H, t, J=7. 3Hz). 

mmmz 

(2S, 4S) -1-[(2S, 3S) -2-T57-3-^^;^>^y-f;l/] 

- 2 - ~>7 / - 4 - 7j],*u tf d u isy&ik&mMmosm 

5 ^8fi0»JlT#S>n& (2S, 4S) -l-[ (2-S, 3S) -2-757-3- 

^^;^>^y<;i/]-2^^7y-4-7;i/^-Dtfpij^> (o. 5g) 

(lraL) fc»#U Jin*3|c^Lfc4 8XJMb**ll (O. 26nL) ( 
2mL) ^fc^QAfe. SfcX^7-;l/ (2mL) t^>?> (3mL) fcinATilJtU 
fflilbfcei£aibfc. #5n&*SS£» *9J-)V (1.75mL) fc&flpU >jc 
10 !^lfe2-^D/V-JI/ (14mL) tin*., ^nfC^>^> (3. 5mL) £iO^Tjj|j$ 
Ufc. OfWUfcttJI&jiUlbT, «lfi»*ibT««^4Si (0.28g) fcffcfc. 
Anal, calcd for CnHigFNgO-HBriC, 42. 87;H, 6. 21 ;N, 13. 63;Br, 25. 93;F, 6. 16. F 
ound:C, 42.98;H, 6. 26;N, 13. 54;Br, 25. 85;F, 6. 15. 

mmm3 

15 (2S, 4R)-1-[(2S, 3 S) -2-75/-3-^5 1 ;^>^/'f;i/] 

- 2 - ->7 / - 4 - 7;i/^-D tf D u 5»iaKtt®£ri6 

(1) (2 S, 4R) -2- (75y^;^-;P) -1- (\ert-7h^>*»\s 
-4-7;^PtfPU> ? >0-&fig 

iwui (i) tmm<D%&rmmm2T*mt>ntc (2s, 4R) - i- <te 

20 rt-^>*s^*;^n;w -4-7;i/^-Dtfau> > >-2-^;i/^>i? (370mg 

) fr*>Hk&tfJ*ftmtLT3M<K&to (270mg) 

MS (ESI pos. )m/z:255([M+Na] + ), (ESI neg. )m/z:231 ([M-H]~). 

(2) (2S, 4R) -2- (73/*;PJj?^W -1-[(2S, 3 S) -2 

- (7M^V^ h^->ij;i/5}?r:jl/7$;) - 3 -*?-)V1>9 )V\ - 4 - 
25 7JVtnt!DUS?>0^ 

(2S, 4R) -2- (73 -1- (tert-r/h^SobJWSr: 
)V) -4-7fr*U\>W)*» (260mg) *4MttK-^**U'> (3mL) fc»J»b 
, SS«T?2l*M«»bfc«, EJ&tt*«jET»»Lfc. 38Wfc*PP#;W» (10 
mL) £in*, Hr^*£ET»«*ffV^ dn*3®»t)5gbfc. E£T#S>ftfc& 
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(2S. 3 S) -2- (7)V*U-)V*b*i'%)Vtf-)V7$/) -3-75P 
)V*>>#>& (400mg) &N, N-S>;WWiWWx75 P (5mL) tdg#U 
Tl-fcHn*$/^WhU7V^;i'l#»to (210mg)» 1- (3, 3-v 5 ^^ 
;P75/yntf;W -3-lfMM^$FSIS (260mg), SMV^Dtf 
5 ;VXWS> (0.20mL) fciP*., lfl>o<D#HIU £Stt?l *ft#bfc. KJfc 

Mx^TftfcHtfc. W§ 0. lM&tt*JSJfc&<fctffiBft 

:iKl^=l : .1-1 : 4) T?««U jfcftTWrXibTMft^ 
10 (450mg) 

MSCESI pos.)m/z:490([M+Na] + ). 

(3) (2S, 4R) -2-5/7/-1-C (2S, 3S) -2- (yMU~ 
JM h )Vtf-)V7 5 J ) - 3 - * > ^ 7 -f ;W - 4 - 7 P tf P U 

15 H»J1 (4) tmUVfim-C (2S, 4R) -2 - ^yauw^w - 
1-[(2S, 3S) -2- {7)V*U-)V* h^S/*M=;V75/) -3-7 

?;i/^>^/-r;H-4-7;i/^-Ptfnu> J > (440mg) *6«*fi7 j e;W7 

fcLT»Bflsa* (330mg) 
MS (ESI pos.)m/z:472([M+Na] + )„ 
20 (4) <2S, 4R) -l-[ (2S, 3 S) - 2 -7$ J - 

/ /-f;i/]-2-^7y-4-7;^PtfPUi»^m*i©^ 

H»J1 (5) tPH0«(2S, 4R) -2-->77-l-[ (2S, 3 

s) -2- (7;^i/-;P7h^^;i/#-^75y) 

;p]_4-7;^Pt;P , J^> (320mg) j&>&fc^*£bT«Hfl5£4& (60mg) 
25 &*§fc. 

MS(ESI pos.)m/z:228([M+H] + ) 4 250([M+Na] + ) l (ESI neg. )m/z:262([M+CL]-)o 
H»J4 

(2S, 4S) -2-5/7y-l-[2-[ (5-=hDlfU^>-2— OW - 

7 s y ] x^;w7 $ y ] 7tfjh 4 -7;w^-p tf p u w 
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(1) (2S, 4S) -2- (7^;tl)\/tf-)l) -l-^D ; E7-k^;i/-4-7 

mmmi (2) -e#snfc (2s, 4s) -2-7$7%)vtf~)i-4-7)i> 

^PkfDU i?>im& (650mg) Sfb7tF077> (lOmL) fcS«U tK^T 

5 2-x^;i/^if>»u^A (i.6g) *M?LimrmwLtc 0 ^t^p^t 

•fe^DS H (0. 37mL) *M7L, }Jtf#T30:Sh ^TlB#«#bfc 0 
\Z7UUft)V&-*?7-)\' (10: 1, 50mL) gjST 15 #^#l/fc 0 #r 

*y~?4 mmmm •, ^pp^jpa : **;-)v=io : i —25 : d tiiu, s& 

10 ^T^VyyT.tVTmm^^l (570mg) 

MS (ESI pos. ) m/z : 275 ( [M+Na] + ) , 277 ( [M+Na] + ) . 

(2) (2S, 4S) -l-yutrttfr- 2-5/7 S- 4-7 )V*U\£UV 

(2S, 4S) -2- (7$7%)V#~)V) -1 -7*0*7^)1- 4 -7 )V 
15 #PtfPU^> (560mg) $fh7tFD77> (6iL) fcJ^U ft^T&zkh 
V7fr*umM (0.62mL) £Jn;L, ^TlWm^tfc, 
U ^^'J*y^7A^D7h^77V (MTOJ& ; #OD*;PA : 
y-;i/=50: 1~30: 1) TittSiU ^fiH&.hbTg^b'irtl (540mg) £#fc 

o 

20 MS (ESI pos. )m/z : 257 ( [M+Na] + ), 259 ([M+Na] + )„ 

(3) (2S, 4S) -2-'>7/-l-[2-[ (5--hPt!U>>>-2— T 

. M 75.71 X-^)V7 5 7 ] 7±^)V - 4 - 7 )V*U M P U *J >^ W >M^©'& 

2-(2-75;i5 1 Jl/75;)-5 -XbDtfU^> (580mg) 5fh7kFn 
25 (lOmL) fc»fcU >K&T (2S, 4S) - 1 -t/P^Ti^W- 2 -*s 

7 7 - 4-7 )\sitV\LuW> (250mg) 0Tb7fch'a77> (2. 5mL) 

m&~svtiyM7&#v'?h>f77<{ (mm^rn-, 7^u^)va **7-)v 

=50 : 1 -25 : 1 ) T*Stg!iL£. tt&nfc^^X^/-^ (lmL) \Z®ffiL, T 
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W>H (52mg) <£>x*/-jU (lmL) ®m*$\l%.fro KMfcylfJU-fil' 
U ^^ibT^H^tl (160mg) ftfcfc. 

MS(BSI pos.)m/z:337([M+H] + ), 359([M+Na] + ), (ESI neg. )m/z:335([M-H]-). 

5 mmrns 

(2S, 4S) -i-^yj- 1-[2-[ (5-~>tv tf>ji>>-2— y 

MMM4 (3) il^ilO^T, 2-(2-75yiW5;)-5-'>7y 
fcTUS>> (520mg) £(2S, 4 S) - 1 -^D^T-fc^- 2 —>7y - 4 -7 
10 ;M-dhroU^> (250mg).£tK bT«M4b^ (70mg) ft»&. 

MS (ES I pos. ) m/z : 3 1 7 ( [M+H] + ) , 339 ( [M+Na] + ) , (ES I neg. ) m/z : 3 1 5 ( [M-H] ") . 

(2S, 4R) -i-[ (2s, 3S) -2-T$y-3-^^;^>^y-r;w 

15 (1) (2S, 4R) -1- (tert-7h^^;l/fc;0 -4-*h*~>lfP 

(2S..4R) -1- (tert-7h4v'*;^x;i/) - 4 - k HD^^tfn U 
^>-2-#;M?>^pWI/ (400mgj, £54k*?-)l (0. 12mL) £N, N-^ 
?JV^1/A75 F (4mL), ^DD^^> (lmL) fc»#U 3K»T 65%7K^<b 
20 ^-hU7A?fttt (60mg) &taX* l0o<D^Mll, lM#Lfc 0 

ft 5 X^Uffll^ h 'J ^ATKI^fe^OTftSft;^ h U 
U &**B6^bU£Afc;c*am ft*ISOfta«UL«JHETiRttrbfc. »&ft^ 
U*y;W5A^D7h^57-f : ^x^;l/=8 : 1~ 

25 4:1) -OfllfiU &&*ftftti£LTiaift£^ (330ig) 
MS (ESI pos. ) m/z: 282 ( [M+Na] + ). 

(2) (2S, 4R) -1- (tert-7h^v^;^x;i/) -4-*h*vt!o 
U $»- 2 -*;i/3j?>BIO^ 

(2S, 4R) -1- (tert-7h + ^;^x;V) - 4 -> h*->tTO »J 5? 
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>-2-%)\,tf>WL*?)V (330mg) £7i2h~bU;l/ (3idL) fc&flfU tK^T 
mym^J^Aymm (1.5inL) £in*, 2kfcT30$h t^iHT 2 S$F&W$ L ft 
. Hfc, 1M *«ftU^^i^*»« (0.8mL) jJDA, ifitlWlfc. EJfc 
^^^fn^b^-hU^ATK^fc*^, 1M SftMgtt (4mL) ; *JPA«»t*Ktt 

(3) (2S, 4R) -2- (75/^;^-;P) -1- (tert-? h^>#;]/ 

10 ^»J1 (1) tWIK©*ffiT? (2S, 4R) -1- (tert-r/h^S^M? 

-4-^h*->t?DUJ?>-2-*^>BI (330mg) ^e>^fe^A^tlt 
UTSaa^* (260mg) £#fc 8 

MSCgSI pos. )m/z:267([M+Na] + ), (ESI neg. ) m/z : 243 ( [M-H] ~) 0 

(4) (2S, 4R) -2- - l-[ (2S, 3 S) -2 
15 - (7)V*U~)V* b*5'lJ)Wt~)V7§/) - 3 - *7-)V1>? 4- 

H»J3 (2) £H«©£8rC (2S, 4R) -2- (75 /#;M*nj» - 
1- (tert-^h^^;i/^;P) -4-;* MrS/fcfnUS^ (250mg) J^S^fi 
7^77^ilTti» (400mg) 
20 MS (ESI pos.)m/z:502([M+Na] + ) 0 

(5) (2S, 4R) -2-->7/-l-[ (2S, 3S) -2- (7)V*U- 

;m h*zs% )V# -)17 $ y ) - 3 - * 3Mi^ >^ y -r ;w - 4 - * h * tr a u 
e»©£fifc 

&tt0!l (4) tra«|©^}*T (2S, 4R) -2- (75y*J^-;i/) - 
25 1-[(2S, 3S) - 2- (7Ml/-)Mh^Jl/»75;) -3-^ 

^;p^>^y-r;w-4-^h^->tfPU^> (390mg) ^s^m^^i^T* 

£LTaSfl5£fc (260mg) 

MS (ESI pos.)m/z:484([M+Na] + )„ 

(6) (2S, 4R) (2S, 3S) - 2 -75 ^ - 3 -t^V/O? 
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mmmi (5) tmm<Djj&T (2S, 4R) -2—>7V-l-[ (2S, 3 

s) - 2- {?)V*v~)V* v^/tuvts-fry*;) -3-^;i^>^y< 

;W-4-^h^ri/t!PU^> (250mg) *^IM*ibT»l3 (70mg) 
5 £#&o 

MS(ESI posJm/z:240([M+H] + ) > 262 ([M+Na] + ) > (ESI neg. )ra/z:274([M+CL]-) 0 

(2S, 4S) -1-[(2S, 3S) -2-T$y-3-^^;^>^/-f ;n 

10 (l) (2S, 4S) -l- (tert-^h+^;|/sj?-;W 

mmm6 (1) tlHliO^T (2S, 4S) -l- (tert-^h*:>£;t/# 
-4-bHn^vtfpu^>-2-^;^>^^^ (400mg) frZM&M 
^mthTm.mih^ (360mg) £#fc„ 
15 MS(ESI pos.)m/z:282([M+Na] + ),, 

(2) (2S, 4 S) - 1 - (tert-r/h*^;^-^) - 4 j^^p 
U l»~ 2 

^»J6- (2) tmm<Dj5W;T? (2S, 4S) -1- (tert-^h*^^ 

-4-^ h^^trpu^>-2-*;^>^^;i/ (350mg) ^6>&i6@ 
20 frtbxiiiM (3iomg) ^©'tT^^Hii-yrf^^^ra^v^ 

o 

(3) (2S, 4S) -2- (75y*;i/^n;i/) -1- (tert-yb^v*;P 

mmmi (1) tmMOjj&T (2S, 4S) -1- (tert-^h^i^M* 
25 -4-^h^vtfoUv J >-2-^j;^>^ (310mg) frt>m&%&VtWt 

bT^Mtf^t) (290mg) 

MS(ESI pos.)m/z:267([M+Na] + )> (ESI neg )m/z:243([M-H]-) e 

(4) (2S, 4S) -2- (7Sy#;i/#-j» -l-[ (2S, 3S) -2 

- C7;i/^-k^;i/p< ^^jv^T?;) -3-p<^;i/^>^y-<;i/]-4- 
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mmms (2) tnm^mr (2 s, 4s) -2- (7$ m - 

1- (tert-^h^v*Jl/fc;i/) -4-*b*^t!DUv> (280mg) 
7W7 7XtVTmmit&to (450mg) 
5 MS (ESI pos.)nA:502(lM+Na] + ). 

(5) (2S, 4S) -2— >7/-l-[ (2S, 3 S) -2- {7)V*V- 

^>©^ 

ftttffll (4) iiTOO^T (2S, 4S) -2- (7 5 7*Mrj|/) - 
10 l-[ (2S, 3S) - 2- (7Mk-;M h^^K^75/) -3-* 
5-)V*>9 74)14-4-* h*>'¥uVP> (440mg) 688*67 7 X 
tUT*jB^-&« (330rag) fcfcfc. 
MS OSS I pos. ) m/z : 484 ([M+Na] + ) . 

(6) (2S, 4S) -l-.[ (2S, 3S) - 2 -75 J - 3 -*?)V1># 
15 S^M-2-*s7S-4-*-b*i'}ZW)z?>mBm<D$l& 

mmmi (5) tmno^mv (2s, 4s) -2-^7/- i-c (2s, 3 
s) -2- (7^i/-wh+-/*M-ji/7s/) -3-><^;i/^>^y-r 

;H-4-^ h*->trD>J^> (320mg) #5fcfi»*ibT*»fl5£» (150mg 

) *mzo 

20 MS(ESI pos.)m/z:240([M+H] + ) 1 262([M+Na] + ) ) (ESI neg. )m/z:274([M+CL]-)o 

(2s, 4R) - 1 -[ (2s, 3S) -2-7$y-3-^^;^>^/-r;w 

- 2 - ->7y - 4 - 1 H P^S/hf □ U 3?>HfflMft©'&J* 

(1) (2S, 4R) -2- (7^y*;i/^n;W -l-[ (2S, 3S) -2 

H»J3 (2) tmm^mr, (2S, 4R) -l - (tert-t/h^^l/tf 
-2- (7$y#;MS-Jl/) -4-kKO*~>fcfDU^> (0.96g) ^6&S 
■&7^JV7r^tbxmm^^3 O.30g) 
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MS (ESI pos.)m/z:488(Dd+Na] + ). 

(2) (2S, 4R) -2-$/7/-l-[ (2S, 3 S) -2- (7)V*U~ 
;M h * ;i//^-Jl/7 5 7 ) - 3 - * 3*)V*>9 J <i M - 4 - h H P tf D 

5 (2S, 4R) -2 - (2S, 3S) -2 - (7 

)V* v - ;m h * ;i^~;u7 a / ) - 3 - * 3Mi/^ / ;w - 4 - 1 k d 

=^>t!a«J^> (l. 06g) Sfh7tHD77> (30mL) \Z®ML, }JcftL&#*£ 
«HJ 7;M-P@1# (0. 72mL) SiD^fc. iiS^T, immmftVtc'&, fcjfc 

Wi&MmT&mistco mt>ntcmmz*?;-)v (iomu *fyxmi£Tmmtz> 
10 ^?r2iEi^fpigL/^ (lomL) ziQAimmnvrc. Rfomzm 

: mm^)V= 1 : 3) TflMLT^T ; &;i/7TXtLTg^^ (0 
.69g) £#fco 

MS (ESI pos.)m/z:470([M+Na] + )„ 
15 (3) (2S, 4R) -1-C (2S, 3 S) - 2 -75 / - 3 

/ )V\ - 2 - / - 4 - 1: H □ tf D U 
H»J1 (5) tRStO^rflsT, (2S, 4 R) -2-^7V-l-[ (2S, 

3S) -2- (7K^JWh^M^7$;) -3-^^;j/^>^y 

-TJW-4-fcKa^V!DU^> (151mg) LT^iirt^tl (41 

20 mg) &ftfc 0 

MS(ESI pos.)m/z:248([M+Na] + ), (ESI neg. )m/z : 260 ( [M+CL] ")» 

(2S, 4S) -l-c (2s, 3S) -2-7$y-3-^^;^>^y-r;w 

25 (1) (2S, 4S) -4-7-feh+i/-2-v7/-l-[ (2S, 3 S) - 
2- (7M^jMh=t : >'AtoV7S/) -3-y^;i/^>^7-f;i/]tfP 

^»J8 (2) TfS&ttfc (2S, 4R) -2— >7/-l-[ (2S, 3S) 

-2- (7Mi/^Mh+->*K-;v75y) -3-*3 t ;p*<>*/'f;M 
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-4-hKD*>>tfaUe?> (200mg) i:bij7i^V*X7^> (258mg) £t- 
h7bKD77> (5nL) fcigflfU *#U&:fl«56tsSS (0. 05mL) tPXf-frrV 
?%)Vtf*><l'-b U0%b)VX>mm, 0.47mL) *j)DA, 1 Ift 

5 (MTOIt ; ^iJ-> : ^Ifil/= 3 : 2-1 : 1) T«f»LTilftr 

^^rXilTgift^ (135ng) ft#fc. 
MSCESI pos.)m/z:512([M+Na] + ). 

(2) (2S, 4S) -1-[(2S, 3S) - -3 -*?)l><>& 

/ -f ;w -2->>7/-4-fc H D^>fcf D »J 5?>afflKfc©-&jfc 
10 (2S, 4S) -4-7-feh*>>-2->-7/-l-[ (2S, 3S) -2- ( 

(115mg) £*#/-Jl, (1. 6mL) fc»*U ^T^X^;VT5> (0. 4mL) £Jq 

?>* m^y'e^yr^tLxmmit^ (28mg) 

15 MS(ESI pos. )m/z:226([M+H] + )> 248([M+Na] + ), (ESI neg. )m/z :260([M+CL] ~) . 

mmm 10 

(2S, 4S) - 1 -[ (2S, 3S) -2-T5 7-3-^^;i/^>^7-f;P] 

-4-^pp-2->>7/tfDU ?>mm&<D&m 

(1) (2S, 4S) -4-^DD-2-v'7y-l-[ (2S, 3 S) -2- 
HS»!|8 (2) T#^nfc (2S, 4R) -2—>77-l-[ (2S, 3 S) 

-2- h^->^;i/fc;i/7$7) -3-^^;^>^y-r;w 

-4-hKD^->tfDU^> (200ing) £$?£Da**> (2mL) £iai£fb#& (2 
25 Bp fc»#U h'J7xZJl,*77^> (234mg) fcjq*., &&VlWSLWlst±. 
RlfcmiZ. X*y-)V (0.5mL) SJn*., SfiT?4l$ia«#U S«**«JET» 

>:»»X^=1 : 1-2 : 3) T»«LT&fi7^;P7 7X£LT«rt:'& 
4» (126mg) £#£ 0 
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MS (ESI pos.)m/z:488([M+Na] + ). 

(2) (2S, 4S) -1-[(2S, 3S) - 2 -7$ J - 3 -*?)11>* 
J < M - 4 - i> P P - 2 -1/7 J k*P U $»Jft!ttt©£jBfe 

(5) tra*0*feT, : (2S, 4S) -4-^DD-2->7y-l 
-[(2S, 3S) -2- -3-^5=- 
)\"*>£rS<f)U}VW)*S> (lOOmg) *H»*£l,T»«fl2fc» (32mg) 

MS (ESI pos. )m/z:266([M+Na] + )c 

nmm 1 1 

(2S) -l-C (2S, 3S) -2-757-3-^^;|/^>^y-Y;U]-2- 

(1) (2S, 4R) -2- (7$/*;i/jJ?-;i/) (2S, 3S) -2 
- (tert-^h^v'^fc^rsy) -3-^<5 i ;^>^/-l > ;i/]-4-t: HD 
^>tfPU >>>©£*£ 

$mm3 (2) tw«o*aiT, ##0ij3T#s»n& (2s, 4R) - 2- ( 

7^y*;i/^-;i/) -1- (tert-^h^^;j/fc;V) -4-kHo^r">trP 
U5» (276mg) R« (2S, 3S) -2- (tert-^ h*$/#Jl/#-;i/75 J J 
~-3-*Wi>*>m (290mg) A^ifi7^7 77iLT»^ (260 
rag) 

MS(ESI pos. )m/z:366([M+Na] + ), (ESI neg. )m/z:342([M-H]-). 

(2) (2S) -2- (75/#;i/fc;lO -l-[ (2S, 3S) -2- (te 
r t - 7 V * isft )\s#-)V7 2. J ) - 3 - * > ^ J <i )V\ - 4 - V t? P U 

(2S, 4R) -2- (7$;%)Vtf~M - 1 -[ (2S, 3S) -2- (t 
ert-7b*^#;M*-JKT$/) - 3 -;*^;w*>*y-r;i/i - 4 - h Ko^S/ 
KDUS*> (250mg) $^DD^^> (lOmL) KlJgtfU tl/+a7-'>-^ 
-4 A (1.5g), ^PP^PA^tTU^n^A (235mg), gfflft (0.07mL) £Jn*., 

JgH$K ; : »KX^;i/= 1 : 1 ~ 1 : 3) lrffimVT%i&7 : £)l'7 7 
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(180mg) 

MS (ES I pos. ) m/z : 36.4 ( [M+Na] + ) , (BS I neg. ) m/z : 340 ( [M-H] ~) . 

(3) (2S) - 1 -[ (2S, 3S) -2- (teri-7h*i<'%)l'#-)\>7$ 
J ) - 3 - * 3MW^>* y-OH — 2 —is? J — 4 — hfD U ^>£>£/$ 

5 (2S) -2- (7S/#;Wfc;>) -1-[(2S, 3S) -2 - (tert-^ 

h^->*;i/fc;i/75y)-3-^5 1 ;i/^>^y-f;i']-4-^vHDU> J > ( 

168mg) rh7kHD77> (lOmL) fc^$U 7kftb£o «hU7;^D 
(0. 21mL) £i^vyDtr;|/X^;i/75> (0. 51mL) £;&D;L, Wll^FI' 

mnvtzo R!fom%mmx?)i aoomD -e^u io%mk7m%vy&7k 

T^-r^*}CJ:9, ifi7^77XtbT«^i (174mg) £#/c 0 . 
MS (ESI pos. ) m/z: 346 ( [M+Na] + ), (ESI neg. ) m/z: 322 ([M-H] ")» 

(4) (2S) -l-[ (2S, 3S) - 2 -7 S - 3 - t^jwy? / ^ M 
15 - 2 -5/7 / ~ 4 -:**7 tfO U >>> h 'J 7)V3ruWm)&<D<&i$, 

(2S) - 1 -[ (2S, 3S) -2- (tert-^h^rS/*;i/fc;W75y) - 

3-^^;i/^>^y-r;i/]-2->/7/-4-^vtfau^>' oimg) 

fchU7;i/^PM (0.5mL) te»#U MT20^F«tfc o j«&MJET 

^su ^jtc^yyatf^x-T-;!/ (iodil) &jq*., ±m*m*rto mmz 

20 S^-l'yT'Ptf^X-^ (lOmL) ZMZ.. ^«MU $£@#<hLT 
SEH^'&ftf (76mg) 
MS (ESI pos. ) m/z: 246 ([M+Na] + ) 0 
1 2 

(2S, 3S)-1-[(2S, 3 S) -2-7^y-3-^5^;i/^>^7^;l/] 
25 - 2 - 5>7/- 3 - b FO^tfPU S?><D£$ 

(1) (2S, 3S) -2- (75 7^;i/^x;l/) -1- (tert-7h^>/*;P 
#x;i/) - 3 -fcHn*s/ifnu >>;/©&$ 

#%^iJ3 t^O^T (2S, 3S) -1- (tert-7h*~/#;i/#x;l/) 
- 3 - 1 Fn^v-tfn »J $»- 2 (3. 47g) ^ftSfi^t bT^M 
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qc&m (3. i9g) *%rco 

MS (ESI pos. )m/z:253([M+Na] + ), (ESI neg. )m/z:229([M-H]")o 

(2) (2S, 3S) -2 - -3-bh*n^>t!uU^> 

5 mmmi (2) tmm<D%mv (2s, 3s) -2- (7$/#;^-;w - 

1- (tert-^h^^;i/fc;P) -3-kh*n^>t:niJ^> (1.1 lg) 

(3) (2S, 3S) -2- (75/*;^n;i/) - 1 -[ (2S, 3 S) -2 

io kHn*^bfDU^>o-&rt 

(2S, 3 s) - 2- (7;^i^-;Mh^^*;w?n;i/7$y) -3-^^ 

JW>^>m (1.87g) £^DD^^> (20mL) Clil, ^b^-^ (3.8 
lmL) SiJB&T, &&£«l£TS*Lfc. ^Sfc h;VX> (2 

OmL) *iDA, »«S£fcJEETS*l'&. ^Oiff$II:fe5 l&JSDigbT, 
15 DUHOl4j3c«S#&. ±13 (2) T*mtc (2S, 3S) -2- 

- 3 -t HD+S/lfPUS?>4(fflWa«N. N-^^fMJPA75 h* (2 
OmL) K«#U ^V7 p PtfJl/X5 i ;i/T5> (1. OOmL) SJqfcftftUfc. 
m\Z, Sfcfcfcfctt^PU K0N, N-^^MMTS K (lOmL) ®m*ffiT 
U 20 ^WKj^bfc. MMxfjl/ (lOOmL) Tffr&U ftft 

■(JHW»KE ; truu-fc)l& : ;**/-;l/=100 : 2 MOO : 5) «IT 
ifi7W7Xilt«^«5 (1. 08g) 
25 MS (ESI pos.)m/z:488([M+Na] + )o 

(4) (2S, 3S) -2-z/TS-l-l (2S. 3S) - 2- (?)V*V- 
)V* b^iJJV^AfT^J)- 3 -^WI/'O* M M - 3-tKD^lfD 

H»J8 (2) t^O^T? (2S, 3S) -2- (y^JUfrifr-M ~ 
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1-[ (2S, 3S)-2 - (7M^Wf*'>AM-Jl/75;) -3 
^I/^>^/-r;W-3-kKD*'>tfDU^> (920mg) frbUk&r&VyyX 

tvxmmit^m (mm) 

MSCESI pos.)m/z:470([M+Na] + ) 0 
5 (5) (2S, 3S) -l-[ (2S, 3S) -2 -75/- 3 -*?)V*>9 

J -f M - 2 - */y j - 3 - k H a m v u 

(2 S, 3 S) -2—>7/-l-[ (2 S, 3S) -2 - (7)\,*U~fr* h 
*r*y*j)ltf-JV7 5 /) - 3 - * / -f ;W - 3 - k K P k° P U i?> 

(415mg) (1. 8mL) fc»*U 3>X^;U75> CO. 4mL) fciQ*., £ 

77^ (JM$ft ; ;7PPt)n;1/A : : 25%7> ; En77X=40 : 1 : 0. 

1-25: 1 :0. 1) T?»»U Ifit^^lf tbT»« (185ms) 

o 

MS (EST pos. )m/z:248([M+Na] + ) 0 

15 mmm 1 3 

(2S, 3R) -i-[ (2s, 3S) -2 3 -^^;w>^y-r;i/] 

- 2 - y7 7 - 3 -7 MP h!P U ' V> h "J ^^PWBI*©^ 

(1) (2S, 3S) -l-[ (2S, 3S) -2- (tert-T'h^^;^- 

;i/7$ /)- 3 -*3^wo*y <f ;w - 2-^7 J - 3 - th*D^>tfn u 
20 <z>&/& 

IUg031 2 (5) TiSnfc (2S, 3S) -l-[ <2S, 3S) -2-75 
/- 3-^5 1 ^>^y'f;i/]-2-v'77-3-k FP^>kP'J>>> (170mg 
•) ^DD^^> (5mL) izmmU fcfiiTiS-tert-^JVVtiJVifi^z/U- 
b (198mg) ti?^V7u¥)],Z.?-)V7~i> (0. 158mL) *flq*., 5 "CP 2 B Kltt 
25 tlfc. M^iffiTSlU W^'J*yW7A^D?h^77^ (JIM 
mm ; : 98x^=1 : 1) T»«U ifi7W7X<!:tTSI 

(173mg) 

MSCESI pos. )m/z:348([M+Na] + ), (ESI neg. )m/z:324([M-H]-) 0 

(2) (2S, 3R) (2S, 3S) -2- (tert-T'h^^Jl/^x: 
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A75 7)- 3 -ttWs9J<M ~ 2 — >77 - 3 - 7;M"P b!P U z?>(D 

mmm5 4tmm(Dlj&r (2S, 3S) -l-[ (2S, 3S) -2- (ter 

5 k Kp^v^pUv^ (I68mg) frbm&y^JVyTZtLT&mik&y!) (65mg 
) 

MS (ESI pos.)m/z:350([M+Na] + ). 

(3) <2S, 3R) -l-[ (2S, 3S) - 2 -75 J - 3 -*?)\<1>9 

j _ 2 -<>77 - 3 -7;M-ntfn y h U 7;^p@tm^-&^ 

10 ^«J11 (4) tmm<D^mX% (2S, 3R) -1-[(2S, 3S) -2 
- (tert-yh^v'*;!/^^^/) -3-^5 1 Jl/^>'^y-1'>'W-2->'7y 
-3-7;i^PtTPU^> ( 62mg ) ftt,n&B*tVTi&mik&W (32mg) 

fee 

MS(BSI pos. )m/z:250([M+Na] + ). 
15 H»J14 

(2S) - 1 -[ (2S, 3S) -2-75/-3-^5 1 ;^>^y'f>'H-2- 

(1) (2s) -2- (75 /^fc^) - 1 - (tert-7h^^;wfc;w 
) -4, 4-> 5 7;i/^Ptfnu> ? >©^ 

20 mmmi U) (2S) - l- (tert-^h^^M^W 

-4, 4-^7;v^-ptfPU^>-2-*;i/#>m (3.2g) frzm&m*tvx 
mm^m (2. 8g) 

MS (BSI pos.)m/z:273([M+Na] + ), (ESI neg. )m/z:249([M-H]-). 

(2) (2S) -2- (7$y^;^-;w -4, 4-^7;i/^pt!PU> s >^ 

25 SBgO'&jfc 

(2) tmmo^mx (2s) -2- (75/^^-^) -1- a 
eT i-7y*i/%)i#-)i,) -4, 4-^7;^ptfpu> ? > (5.4g) ^s>as6m 

^ibT^H^tl (3.9g) £#fc e 

MS (ES I neg. ) m/z : 149 ( [M-H] ") , 1 85 ( [M+CL] ") o 
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(3) (2S) -2- {7S.y%)Vts-)\s) -l-[ (2S, 3 S) -2- (te 
Pfcfnu 

»J1 (3) t^O^T (2S) -2- (T5 -4, 4 
5 -^7;^DtfDU^>^M (0.56g), (2S, 3S) -2- (tert-7h*>- 

xmmit^ d.og) 

MS(ESI pos. )m/z:386([M+Na] + ), (ESI neg. )ra/z:362 ([M-H]-) 0 
(4) (2S) - 1 -[ (2S, 3S) -2- (tert-7h^v#;W#-;W7$/ 
10 )-3-^5 1 ;K>^y^;V]-2->'7y-4, 4 — 77;i/2fP fcf D U 

(2S) -2- (7$/#J|/#nj» - 1 -[ (2S, 3S) -2- (tert-7* 
^yAM-^T5y) -3-^5 1 ;i/^>^/<;W-4, 4-> 5 7;^DtfD 
'Jy> (0.90g) £N, N-^^M75H (2. 5mL) fcJ8#U *Hbv7 

15 co.28g) mnz-T, mMreimmmftistz. E!t^mz$,n, mm^jv 

X^=2 0 : 1-4 : 1) TftSSU IfiT^^y^tLTii^ (0. 
20 76g) %mco 

MS(ESI pos. )m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-). 

(5) (2S) -l-[ (2S, 3S) - 2 -7 =i J - 2, - *^)V^>9 J ^ )V] 
- 2 - */7 J - 4 , 4 - i?7)V*U kfD U -7 >M*£©£"J5fc 

(2S) -l-[ (2S, 3S) -2 - (tert-7h*->#^fc;V75/) - 
25 3-*3\^>*/-r;W-2-:x7/-4, 4 -^7^0 If D »J S? > (0. 56g 
) fc2M^7K^ (12mL) £m-VlimWLtco 2 MJg 

tgfclM7Km^hU7A7K^ (35iL) h U £A*iB*«# 
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ttMlxttEETIMU (2S) (2S, 3S) - 2 -75 7 - 3 

^^x— 7;i/ (20mL) fcJSfcU 4M%IK (BfflfcX^MWS, 0. 50mL) *3fcftT 

5 -ein^fco f{i}bmi«LT, fcfi»*ii/rattWk£* (o. 37g) 

MSCESI pos.)m/z:246([M+H] + ) l 268([M+Na] + ) > (ESI neg. )m/z:244([M-H]-), 280( 
[M+CL]-). 

mmm 1 5 

10 (2S, 4S) -l-[ (2S) -2-7%J-1-*^)\/7Z J-iM-l-U 
77 - 4 -7)V*U tfD U ^>JfiKifi©#^ 

(1) (2S, 4S) -2- (7^;tl)VTS-)V) -1 -[ (2S) -2- (te 
r t - 7* h *^#;i/#x^7 5 7 ) - 3 - 7 7 -f ;W - 4 - 7;^D t! D U 

15 «fyi (3) tm«©*jST, (2S, 4S) -2- (75 7#JM*x;W - 
4-7;l/^-nh!DU^>^ii (2. 33s) £ (2S) -2- (tert-7 h^>#;l/ 
#-;KF5 7) -3-^^;P^>m (3.00g) £D> ifi7W7XtlTS 
Sftl^tt (4. 22g) 

MS (ESI pos.)m/z:354([M+Na] + ), (ESI. neg. )m/z:330([M-H]-) o 
20 (2) (2S, 4S) -1-[(2S) -2- (tert-7h*'>A;P^x;|/75 
7) -3-7 5^7* 7-T ;W - 2 - ~>77 - 4 - 7)V3ru If P U ^>©£/& 

(2S, 4S) -2- (757*;W^x;W -1 -[ (2 S) -2- (tert-7 
h3r^#JU#n;P75 7) - 3 -7^7^7-f ;w - 4 -7;i/*D tfP 1) s» ( 
4.03g) N-^7^;^;i/A75 H (16mL) fcfcfcU ^t$/77;W (1.3 

25 5g) ^jp^t, an»i»5im»i&. mmx^frrmmis 

%^S»*JU«JBET»»U» MlB^&L/TMft^M (3.49g) 

o 

MS (ESI pos.)m/z:336([M+Na] + ), (ESI neg. )m/z:312([M-K]"). 
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(3) (2S, 4S) - 1 -[ (2S) - 2 -Y ^ J - 2 - J -1 M 

- 2 - ~>7 J - 4 - 7)V* □ tf □ 'J i? >mk&<D&!$ 

(2S, 4S) -1-[(2S) -2- (tert-yh^^;i/^-JU7S/) - 

3- ^5 1 ;i/^y-i*;i/]-2-v'7y-4-7;^DifDU^> (i.70g) 

5 (llmL) «$L*&Lfc. (llnL) tllCjHl 

fc 0 zlcffllc 4M frmitj- b U £ A*iSift (12mL) tStffctf- h U tfASitlSJRfcx^ 

#AfcTft»tk «»ffl*»»JL«ffiT*BU *&&@#£LT, (2S, 4S) 
10 -1-[(2S) ~2-7=i;-3-*^)\,7*;^M-2-i/7;-4-7)l< 
#nfc!DU$>> (0.80g) ££>-g& (0. 60g) *X#;-MmffiL. 4M 

mm (iffllX^MSft, 0.77mL) <D*M VrfU\±)\,3>-J-)\, (22mL) Jg«cfc, * 

^Sfc^fc (0. 75g) fcft'fc. 
15 MSCESI pos. )m/z:214([M+H] + ), 236([M+Na] + ), (ESI neg. )m/z:248([M+CL]-)„ 
1 H-NHRCDMSO-d a , 500MHz) <58. 57 (3H, br s), 5. 55 (1H, br d, J=51. 8Hz), 5. 06 (1H, d, 
J=9. 2Hz), 4. 08-3. 90(2H, m), 3. 83 (1H, d, 1=7. 3Hz), 2. 55-2. 34 (2H, m). 2. 12(1H, m), 1 
. 01 (3ft d, J=6. 7Hz), 0. 98(3H, d, J=6. 7Hz)„ 

mmm 1 6 

20 (2S, 4S) -l-[ (2S, 3R) -2-T5/-3-* b*r 9 S79 )V\ 

(1) (2S, 4S) -2- (TSStlM-M -l-[ (2S, 3R) -2 

- (tert-r/h^A^jflx^TS/) -3-* b* s S?Z M ;W-4 -7M 
DfcfD'J 

25 mmmi (3) <h|W|4&<Z)#&T> (2S, 4S) -2- (75/*;i/xKx;i/) - 

4- 7;^OtfDUS>>afflM|[ <l. 18g) £ (2S, 3R) -2- (tert-^h^ 
5^;M*-;Kf5/) -3-*b*i/:/*>® (l.63g) £9, a&feTtJl/?:^ 
fcbT«JHfe£#f (2.28g) £*ifco 

MSCESI pos. )m/z:370([M+Na] + ), (ESI neg. )m/z:346([M-H]-). 
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(2) (2S, 4S) (2S, 3R) -2- (tert-^ b*2/#;!^- 

)V7$j)-3-* h^x^y-r;i/]-2-v7/-4-^;^PtfPUv>o 

»J15 (2) tmme>l5&-e, (2S, 4S) -2- (75 7*MZJV) 
5 -i-[(2S, 3R) -2- (tert-^N^^;^-;i/7$/) -3-* h+ 

>'^7-r;i/]-4-7;^PtrDij^> (2. ng) d . LTS^b 

(1.96g) 

MS (ES I pos.)m/z:352([M+Na] + ). (ESI neg. )m/z:328([M-H]-)o 

(3) (2S, 4S) -l-[ (2S, 3R) - 2 -75 / - 3 h^>:/* 
10 / -f JW - 2 - 2/7 / - 4 - 7)V*U tf D U 2? 

Sfe&fifcll 5 C3) <hR8<&#8n?, (2 S, 4S) -1 -[ (2 S, 3 R) -2 
- (tert-^h^^;i/fc;|/75/) - 3 h*3/^y^f;M - 2 -2/7/ 
-4-^;U^Ptrn«J2?> (1.82g) *fi»*£LT«»fe£* (0.61g) 

15 MS(ESI pos.)ra/z:230([M+H] + ), 252([M+Na] + ), (ESI neg. )m/z:264([M+CL]-)„ 
HJfifai 7 

(2S, 4S) - 1 -[ (2S) -2-757-3, 3 9 J -OV] - 
2 - 2/7/ - 4 - 7)V*U t?P U 2? 

(1) (2S, 4S) -2- (75/#;l>fc;i/) - 1 -[ (2S) -2- (te 
20 rt-:/h*2>#;V#-;P7$/0 -3, /4 )V\-4-7)V*U 

fc?PU2>>®£7& 

(3) tP5«0^SfTf» (2S, 4S) -2- (75 /#;M*n;w - 
4-7;i/^"PtfPU> J >mm^ (2.00g) t (2S) -2- (tert-7h*2o!j;P 
fc;P75 7) -3, 3-2>pWI^>» (2.74g) £D> ifi7^7^t 
25 UT3fflHfr&#l (4. 14g) 

MS (ESI pos. )ro/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H] "). 

(2) (2S, 4S) -l-[ (2S) -2- (tert-^h+2/^Jl/^n;|/75 
/) -3, 3-^^;l/^/-f;i/]-2-2/7/-4-7;U^Pt!PU> > >©^ 
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mmmis (2) tmu<o^mr. (2s, 4s) -2- (75/#ju#-;w) 

-1-[(2S) -2 - (tert-7h*:>#;i/#-;i/75/) -3, 3-^^;i/ 

tl (2.90g) *ntCo 
5 MSCESI pos. )m/z:350([M+Na] + ), (ESI neg. )jh/z:326([M-H]-) 0 

(.3) (2S, 4S) -l-[ (2S) -2~75/-3, 3 J 
-iM - 2 - */7 / - 4 -7)U*U tf D U 5>>JfiK£®£f£ 
£%m 5 (3) tra*©^Tf, (2S, 4S) -1-[(2S) -2- (te 

rt-7h*^#;vfc;v75y) -3, 3 -?*^)vzf? ; ^ M - 2 -i/7 / - 

10 4-7;U^-nhfDU^> (3. 71g) £9 (2 S, 4S) -l-[ <2S) -2-7 

sy-3, 3-^^5 1 ;p^/<;w-2->/7y-4-7;i/^-PtfDU^> (2 

.25g) (0.'80g) frlr>$mtt&ta (0.92g) 

MS (ESI pos. )i/z:250([M+Na] + ), (ESI neg. )m/z:262([MfCL]-). 
1 H-NMR(DMSO-d a , 500MHz) 6 8. 54(3H, br s), 5. 55 (1H, br d, 1=51. 5Hz). 5. 07(1H, d, 
15 J=9. 8Hz), 4. 15-3. 93(2H. nO, 3. 79 (1H, s), 2. 55-2. 32(2H,m), 1. 05 (9H, s). 

mmm 1 8 

(2S, 4S) -1-[(2S) -2-757-3, 3 -*/*¥)W9 MM ~ 
2 -1/7/ - 4 - 7;l/*P tf D U • .1 zkfn^CD^ 

H3S#!ll 7T#en&'(2S, 4S) - 1 -[ (2S) -2-757-3, 3- 
20 i>*9-)l'7#/>()V}- 2-5/7/- 4-7 fr*UVW)&> (0. 25g) %/?/ 
-)V (6mL) IzmmV, 4 8%M4bk*Wt (0. 14mL) i^V7°Pkf;PX-x;i/ ( 
9mL) O^bfcig&fciJP&fc. Hfc, 2MV7*Ptf;i/X~rJV (5mL) *mXT 

U *»L,fci»-fy^D^ (17mL) \Z%WXxmWhtc 0 «ftHUfc«ftS»«l 
25 UT> fc6»*fcbTa«Mfe£to (0.20g) 

Anal, calcd for C a iHisFNgO-HBr-HgOrC, 40. 50;H, 6. 49;N, 12. 88;Br, 24. 49;F, 5. 8 
2. Found:C, 40. 57;H, 6. 44;N, 13. 02;Br, 24. 52;F, 5. 83. 

mmm 1 9 

(2S, 4S) -1-[(2S, 3R) -2-757-3-^^;i/^>^7-1 > ;l/3 
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- 2 - ->7/. - 4 - 7)V*U tfP U ^^iftKtt©^ 

.(1) (2S, 4S) -2- (75/*;Mfci;W -l-[ (2S, 3 R) -2 

p£d'J 

5 HJtflll (3) iW«l©^rtt7?» (2S, 4S) -2- (7*/ft)Vtf~)l) - 
4.-J)WrU\£WJ?>]ffllL (0.67g) <h (2S, 3R) - 2- (tert-^h^ 
^M-jV75/) -3-;WW<>*>lfcO. 57]cfP#J (0. 96g) &6 
7^7 7^ibT«^i| (1.30g) 
MS (ES I pos. )m/z:368([M+Na] + )> (ESI neg. )m/z:344([M-H]-). 
10 (2) (2S, 4S)'-1-[(2S. 3R) -2- (tert 

;i^75y)-3-^5 i ;i/^>^y'f;i/]-2->'7/-4-7;^ntfDU^>© 

H»J15 (2) tWHi©*ttT, (2S, 4S) -2- (75;*J^-;W 
-l-[ (2S, 3R) - 2- (tert-7b*v#;Wfc;i/7S/) -3->Wi/ 

15 j^)V\- 4-y 7P*Dt!PU^> (i. 23g) «fco, i67WrXtb 

T«Hfc£-4& (1. 15g) *#fc. 

MSCESI pos.)m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H]"*). 

(3) (2S, 4S) - 1 -[ (2S, 3R) - 2 -75 / - 3 -*?-)V^># 

j<i M - 2 - ->7y - 4 - 7;m-p tf p u $?>&Bi&©'&ris 

20 ^»J15 (3) (h^O^iSfeT, (2S, 4S) -1-[(2S, 3 R) -2 

- (tert-r/h^^fc^S/) - 3 -tt)W>9 J <iM - 2 -^7/ 
-4-7;^PtfP'J^> (1.08g) ,k?)*»ffe£4& (0.29g) 

MS(ESI pos.)i/z:228([M+H] + ),250([M+Na] + X (ESI neg. )m/z:262([M+CL]-), 
H»J2 0 

25 (2S, 4S)-1-[(2S, 3 S) - 2 -75/- 3 -pWl"*^/^ ;W 

- 2 - ->7 / - 4 - y)v* p if p >j is>mmm.®$f$, 

(1) (2S, 4S) -2- <75/#;H*~;W -l-[ (2S, 3S) -2 

- (tert-7* h^r^;i/fc;i/75/) - 3 - ^5 1 M>^/'f ;W - 4 - 7^t 
PtfPUv'Xai^fc 
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mmmi (3) tmmo^tkr, (2s, 4s) -2- (73/#;i^x;i/) - 

4-7;i/^Pt!PU> ? >^^ (0.51g) t (2S, 3S) - 2- (tert-7*h^. 

;i/#n;i/T 5/) - 3 - >M (0. 69g) J; D , 167tJV7 r X 
£ LTg^ft^tJ (0. 99g) *Wco 
5 MS (ESI pos.)m/z:368([M+Na] + ), (BSI neg. )i/z:344([M-H] _ ). 

(2) (2S, 4S) -l-[ (2S, 3S) -2- (tert-^^ri^l^X 

*»Ji5 (2) tip|!(i©^-e> (2S, 4S) -2- (T5y*;^-;i/) 

10 - l-[ (2S, 3S) -2- (tert-^h^^^-^T^y) -3-*?)V 
*>9S'(M-4-7)WrU\ZUt)i?> (0. 84g) <£«9> i67^7 7Xtb 

xmmih^ (o. 83g) 

MSCESI pos. )m/z:350([M+Na] + ), (BSI neg. )m/z:326([M-H]-). 

(3) (2S, 4S) -l-[ <2S, 3S) - 2 -73 / - 3 -*?)V^>* 
15 /^;i/]-2-$/7/-4-:7;ktPfc!PU^>&l^©£/& 

5 (3) tmmo^mr. (2S, 4S) -l-[ (2S, 3S) -2 
- (tert-7>*^#;U#Xjl/73y) - 3 -*Wl>9S4M - 2 -~>7/ 

-4-7;v^ptfau^> (o.35g) wttiiTiienfcft^fciH-f* 
%>mm4k&v>) (o. ug) 

20 H»J2 1 

(2S, 4S) -1- (tert-^;U73y) 7-fe^P- 2 -*s7 / - 4 -7^ 

tert-7>;KT3> (0.47g) *fb7kh*D77> (lOnL) te»#U fcftT 
(2S, 4S) -l-7u*7*?)V-2-i'7/-4-7)\'*B\2W)i» (0 
25 .30g) 0fh7kHD77> (3mL) ®m&in^ «>o<0#i&U 186ft 

5>X5P*X-^l/fc»»b*8W**JSU m&nmtLT (2S, 4S) -1 
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- (tert-y^T^y) 7±.?)l-2-i/7 S-4-7)V*nXW}i?> (0. 
26g) (0. 25g) »tfc4M^ (Mx^MBtt, 0. 3raL 

W*£bT*»*tf&* (0.28g) 
5 MS(BSI pos.)m/z:228([M+H] + ) > 250([M+Na] + ) > (ESI neg. )m/z :226 ([M-H] 262( 
W+CL]-). 

'H-NMRCDMSO-de, 500MHz) 5 9. 10 (2ft br s), 5. 56 (1H, br d, J=52. 9Hz), 5. 09-5. 06 ( 
lft m), 4. 16 (lft dd, J=24. 4, 12. 5Hz), 4. 120ft d, J=16. 5Hz), 3. 880ft d, J=16. 5Hz), 
3. 86 (1H, ddd, J=39. 9, 12. 5, 3. 3Hz), 2. 54-2. 40 (2H, m), I. 33 (9ft s). 

io mmm 2 2 

(2S, 4S) -2-->7y-4-7;^D- 1- (-f v^ntf;U75y) 7± 

mnm2 ltmmo^m^, ^v^u^vr^y (0. 65g) t (2s, 4s) - 

l-^C : &T-fe5 i Jl/-2->'7/-4-7;^ntfDU> > > (0. 50g) £0* 
15 ^tUTSlfli^ (0. 16g) 

MS(ESI pos.)m/z:214([M+H] + ) l 236([M+Na] + ). (ESI neg. )m/z:212([M-H]-) v 248( 
[M+CL]-). 
HJS0!|2 3 

(2S, 4S) -2-f>7y-l- (->?07°nbfJl/7Sy) 7-t^;i/-4-7 
20 )Vt n tf d U ^ 

^»!|2 1 i|W|^©^^ ^D^Dt?;l/75> (0.86g) i: (2S, 4S) 

-i-^p^7-fe5 1 ;v-2->'7y-4-7;i/^Difnu> ? > (o.7ig) &s 
&m^tvTmm<k&w (0. 28g) 

MS(ESI pos. ) m/z : 2 1 2 ( [M+H] + ) , 234 ( [M+Na] + ) , (ESI neg. ) m/z : 246 ( [M+CL] ~) 0 

25 mmm2 4 

(2S, 4S) -2— >7/-l- (S^D 7*9^73/) T^)V~4-y)V 

^J£0iJ2 1 illto^&T, ^>^oy^;i,75> (1.07g) £ (2S, 4S) - 
l-^P ; 67-fe5 i ^-2-^7/-4-7;^DfcfDU> J > (0. 71g) <fcD, 
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m^tbrmmit^m (o.3ig) mrz. 

MSCESI pos.)ra/z:226([M+H] + ) > 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) o 

mmm2 5 

(2S, 4S) -2— >7/-l- 7tt)V-4-7 
5 P tf P U V MiaML&&i& 

mffiM2 1 t^OjftT, ^P^>^;P7^> (1.28g) £.(2S, 4S) 
-l-yp ; 67-fe?;i/-2-^Ty-4-7;^Ph!PU> ? > (0. 71g) cfcD> ^ 
fim*iL,T^{t:^ (0.58g) 

MSCESI pos.)m/z:240([M+H] + ) > 262([M+Na] + ) 4 (ESI neg. )m/z:274([M+CL]-). 
10 mt&M2 6 

(2 s, 4S) -2-^7;- 4-7 )V*u-i-[ (i-hHP^i/^^;w 
^ p < y^)V7 5 y ] 7-fe e a u >mms©'&^ 

«f<12 1 i^W^T, (l-hb*P^>*3S>l/):>£P^>5P;i/7$> ( 
0.59g) t (2S, 4S) -l-^'P ; E7iz:5 i ;i'-2->'7y-4-7;i/^-PtfP 
15 l)>>> (0. 60g) J;D, ^Bm*tLT«a^#I (0.51g) £#fc. 

MSCESI pos.)m/z:292([M+Na] + ), (ESI neg. )m/z:268([M-H]-), 304 ( [M+CL] ") . 
1 H-NMR(DMSO-d 6l 500MHz) 6 8. 99 (2H, br s), 5. 680H, br s), 5. 55 (1H, br d, J=52. 4 
Hz), 5. 08-5. 05(1H, m), 4. 17C1H, br d, J=16. 5Hz), 4. 09(1H, dd, J=23. 1, 12. 2Hz), 3. 9 
8(1H, br d, J=16. 5Hz), 3. 82 (1H, ddd, 1=39. 3, 12. 2, 3. 1Hz), 3. 51&3. 48 (2H. ABq, 1=12 
20 . 5Hz), 2. 56-2. 36 (2H, m), 1. 86-1. 68(6H, m), 1. 59-1. 48(2H, m)o 
mffiM2 7 

(2S, 4S) -2->-7y-4-7;i/^P- 1- (3— < V7 P P$*->7*P hf 

3— rV7°P^*^:/Ptf;j/7c-> (1. lg) ^fh7tHD77> (15mL) \Z 
25 mML, fctfiT (2S..4S) -l-7P ; 67iz5 1 ;i'-2-^7y-4-7;^ 
PtTPU> ? > (0.45g) ©fh7th*D77> (5mL) 8tt£jDA,' *$o<D#i& 

u muTimmwLtc. mmmsrfmmb, ^pptfui^^u 
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: 1~2 5 : 1) T?tt«l/fc. ftenfcgaS^I^X-r^ (5bL) lc**b 
, 4 MM (IHfcWMIHfc 0.33mL) ©S?X^;WX~ r)V (40ml) tSttfc, 2k 

5 £ iT^i-fb-Dll (0. 32g) Sftfc. 

MS(ESI pos.)m/z:272([M+H] + ) l 294(;[M+Na] + ) > (ESI neg. )m/z:270([M-H]-), 306 ( 
[M+CL]-) 0 

. mmm2 8 

(2S, 4S) -2-50V-1-. (S/^D^^WTSy) 7tf;h4-7 
10 M P fcf D U >Mt©M 

HM092 7 tn«l©*jSltT^P^^;i'75> 0. 18) £ (2S, 4S) - 
1 ~^P ; ET'fe9 1 ;i/-2-^7/-4-7;^PtfDU> ? > (0.45g) 
*£LT3»fc£» (0. 29g) fcfcfc. 

MS(ESI pos.)m/z:282([M+H] + ),304([M+Na] + ) > (ESI neg. )m/z: 280 (ftl-H]"), 316 ( 
15 [M+CL] ") e 

mmm 2 9 

(2S, 4S) -2— >7/-l-[2- (3, 4-^^h^>7i-;P) X^P 

mtfoM2 7 tmUOlj^2- (3, 4->>* h^^7xX;V) X3\>P75> ( 
20 0. 5g) t (2S, 4S) -l-yp ; E7-fe^;W-2-S/Ty-4-7;i/^PtfD 
U$>> (0.25g) *6ifi»*ilTl8i^« (0.24g) 
MS (ESI pos.)m/z:336([M+H] + )>358([M+Na] + ) 4 (ESI neg. )m/z:334([M-H]-X 370 ( 
~ [M+CL]-). 
H»J 3 0 

25 (2S, 4S) - 2->'7/-4-7Mo-l-[(i-/h^>^-l 
- * J-)V) JLJ-)V7 5 J ] 7±^Jlku >J 

O-^h^^OMW-l-^JW) X3M1/7 (0.74g) Sfb5hHn 

77> (7.5mL) tX*/-fr (2. 5mL) CDjg^gjKCStoSU ftftT, *MV7 
Ptf;i/75> (0.92BL) *iQ*.T<l>»bfc&, (2S, 4S) - 1 -7P 
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; E7-fe5 1 ;i/-2-i/7y-4-7;i/^ptfau^> (o. 62g) £in*.&. *»T, 

MSSrfrK fcfi»*fcLT3«Wb£«l (0. 07g) Sftfc. 

MS(ESI pos. ) ra/z : 258 ([M+H] + ) 1 280 ([M+Na] + ) > (ESI neg. )m/z:292([M+CL]-) e 

5 mmm 3 1 

(2S, 4S) -2-y7/-4-7WD-l-[(2-kFD^/-l ) 1 

m£#!J2 i t^o^T, 2-y$y-2-^^;i/- 1 -yp/v-;i/ (o. 

71g) £ (2S, 4S) - l-7D^7-k3^-2-^7y-4-7;kfOfcfa'J 
10 (0.54g) iD, *«£»*ibT3HBfc£#| (0. 62g) 

MS (ESI pos. ) ra/z: 244 ( [M+H] + X 266 ( [M+Na] + ), (ESI neg. )m/z:242([M-H]-), 278( 
CM+CL] ") . 

mmm 32 

(2S, 4S) -1- (2-7^>3^75>0 7ir^;U-2->'7/-4- 

15 7;^nifpu^>*g^©^ 

mMM2 7 tmWi(D%m-e 2-7 #'?>?>7=i> (0.4g) £ (2S, 4S) 
- 1 -^ntTTO- 2 -y7/ - 4 ~yfr*U fc?P U >>> (0. 25g) 36>6#Sfi 

^tLTam^* (0.23'g) znrco 

MS(ESI pos. ) m/z: 306 ( [M+H] + ), 328 ( [M+Na] + ), (ESI neg. )m/z;304([M-H]-) > 340( 
20 [M+CL]-) 0 
HflMfl 3 3 

(2S, 4S) -2-y7;-4-7Mn-l- ( 1 - 1 h*P^>- 3 -7? 

^WJ2 7 £lRl86©2f&T?> 3-75/^ 1 -7^>^/-;K0. 70g) ( 
25 2 S, 4S) - l-^D^7-fe5 1 ;i'-2-^7/-4-7;^PtfD»J> > > (0. 

47g) £o> m&mmtvTmmit&m (o.m) 

MS(ESI pos. ) m/z : 322 ( [M+H] + ) , 344 ( [M+Na] + ) , (ESI neg. )m/z:320([M-H]-), 356 ( 
[M+CL]-) 0 

mmm 34 
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(2S, 4S) -2-^7^-4-7)^0-1- ( 1 -t HD*'>- 4 -79 
^y^)V7^J) 7-t^)V¥uW>tmM<D&1& . 

4-T57- l-7?-?>5> J-)V (0. 5g) Srxh^t h'D77> (lOmL), X 
(5aL)K:J8#U *ftT (2S, 4S) -l : -^n*7WA'-2-'> 
5 7y-4-7;i/^PtfaU> ? > (0.45g) SJDA, 8>o<o#itu ^MTlUfcjg 

Nttft; *Dn#JW* : **7-;P: 2 5%7> ; &X7zl«£=4 0 : 1 : 0. 
10 1-10:1:0.1) T»*bfc. #6nfc38»*BffllX^ (5mL) fc»#b 
, 4MM (WKx^;MMfc 0. 30raL) &3KftTT?;bli*.&. flrfflb£^8«J§a 

SSlfJWMl, fcfef&*£bT£Sfb£*I (0.27g) 
MSCESI pos.)m/z:322([M+H] + ),344([M+Na] + ) > (ESI neg.)i/z:356 ([M+CL]-) 0 
lHJSfll 3 5 

15 (2S, 4S) -2-">7/-4-7;V^D-l- ( 1 b*^- 3 -T^V 

3 4 tmm<D-%mx* 1 - ^ 3 -7^v>* >rs > (0. ng) t 

(2S, 4S) -l-7D^7-fe^;V-2-^7/-4-7;W^-Dlfn>J> ? >(0 
.17g) fr*> (2S, 4S) -2-'>7y-4-7;^P-l- (l-*b*->- 
20 3-7^>^V75/) 7ir^;HfPU'7> (0. 23g) (0.2 

2g) smx^;p (4mL) 4umm. (mmx.^)vmm, 0.2m.) zmz. 

tco JSfcflSKElC^x^x— r;W (8mL) &Jo;Mfrfflb&*&«J&it#bT, 
*&*£bT3aHffc£*& (0.10g) 

MS (ESI pos.)m/z:336([M+H] + ),358([M+Na] + )> (ESI neg. )m/z:370([M+CL]-)o 

26 mm* 3 6 

(2S, 4S) -1- (l-7^V>^;i/7Sy) 7-fe^-2—>7y-4- 

mnm3 5 tmm<Di58kT-i-7y°?>?>7$> «u5g) t (2s, 4s) 

- 1 -7P ; £7-k5 i ;i/-2-'>7y-4 -7;V^PtfP , JS ? > (0. 235g) 
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MS(ESI pos.)m/z:306([M+H] + ),328([M+Na] + ), (ESI neg. )m/z:340([M+CL]-). 

(2s, 4s) -i-[2-[ (5~^pptrus?>-2— r;w 7$/]x^;p 

(1) (2S, 4S) -1-[N- (tert-^h^5>*;i/#-Jl/) -2-[ (5 

a a tf u i»- 2 — ow 7s;]x^7$ A 7w;h 2-^77-4 

-VMU kfp V 5?>0-&jfc 
2- (2-75 7X^1/7^7) -5-#DDt*U5» (1. 54g) ^;-J|/ 
10 (15mL) fC}gfl?U #?frT (2S, 4S) - 1 -^P*7tf;P- 2 -^7/ - 
4-7;i/^-PtfPU>?> (0.71g) ©fh7tHD77> (15mL) j&Jfc&Jn*., * 

(1. 96g) Ofh7tHP77> (lOmL) M&itfvH' V7"n tf;]/X^ 
;V7$> (0. 52BL) £3JP;L, IWLbaSilTlWIHHl^l/fc. &$£MffiT®£b 
15 , M^>U*^W7A^PTh^7^ (HW&ii ; A=H*-> : IHfcx^JW 
= 2 : l-ffi|X^O») "CfMBU ^fe7 ; t;V7TXiLTSM^#J (1. 
07g) 

MSCESI pos. )m/z:448([M+Na] + ), (ESI neg. )m/z:424([M-H]-), 
(2) (2S, 4S) -l-[2-[ (5-^PPt!U^>-2-^;i/) 75/]X 

20 3MU75/] r±9-)V- 2-i/TJ- 4 -7;^P tf P 'J ^>X&86*gO£fig 
(2S, 4S) -1-CN- (tert~^b^r^J^x;P) -2-[ (5-^PP 
tf U $»- 2 — f )V) 75 7] X^;W7 5 / ] 7M^)V- 2 — >7V - 4 - 7;fc* 
PtfPU^> (1.02g) $1, 4-i?**V> (2. 5mL) K:8S#U *»T4M» 
tt (1, 4-5>**tf>*ifc 7.5mL) *Jp>L, *»Tll^M«#tfc. Efcttfc 

25 b;i/X> (30mL) ftlDA, Ufc. (2mL 

) te»#U Ml/X> (50mL) iCUDAMTftj^l/fc. tfffibjfcT&MbSttftL 
> «fia*tlTiiM (0. 75g) 

MSCESI pos.)m/z:326([M+H] + ) t 348([M+Na] f ) 1 (ESI neg. ) m/z : 324 ( [M-H] ") , 360 ( 
CM+CL]-). 
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mmm 3 8 

(2s, 4S) -2-ury-4-y)itu-i-[2-[ (KU5?>-2— r;w 

(1) . (2S, 4S) -1-[N- (teTi-7h*>'%)\'tf~)V) -2-[(tfU 
. DU 

H»J3 7 (1) tW*©*»T2- (2-75/X^;K75y) tfUv ? > (0 
.82g) t (2S, 4S) -l-^P ; E7-k^-2-^7y-4-7;^PlfP 

'U$» (o. 7ig) 5&>&&fi7^;W7 7*£bT^®f&&* (o.60g) 

10 MS (ES I pos. ) m/z : 41 4 ( [M+Na] + ) , (ES I neg. ) m/z : 390 ( [M-H] ") . 

(2) <2S, 4S) -2-^7y-4-7;W^P-l-C2-[ (t£U5»-2- 

-f ;w 75 y]x^;i/75 y]7-k5 1 ;i/tfp u s?>=£Bfcifc©*&j* 

«#<I37 (2) £fl*©2r8rC, (2S, 4 S) -1-[N- (tert-7*b* 

-2-[(ku$»-2-h , ;w ysyjxws^yt^- 

15 2-'>7/-4-7;P^PtfPU> ? >' (0.54g) «fct), Ifit^tL't^ib'ai 
(0. 27g) ftftfc. 

MS (ESI pos.)m/z:292([M+H] + ),314([M+Na] + ), (ESI neg. ) m/z: 290 ([M-H]"), 326 ( 
[M+CL] ') c 
«F«I3 9 

20 (2S, 4S) -l-[2-[ (5-7ay^j;ufc;nf Ui>>-2 — i)V) 75 

y ] X5 1 ;i/7 5 / ] 7-fe5 1 ;i/- 2 - ->7 J - 4 - 7;i/* p tf p u 

(1) (2S, 4S) -1-[N- (tert-?h*->#;^x;|/) -2-[ (5 

-7$y*;w#n;nf us?>-2— f;w 75/]x^;P7S/]7-fe^-2- 

25 y - 4 - 7M □ - 1! n U 

HSSFU3 7 (i) tnm®jffiv2- (2-7^yx^;u75y) -5-75 

y^j;i/^x;l/trU> ? > (1.08g) t (2S, 4S) - 1 -^P^-fe^- 2 
7 y _ 4 _ 7j^o tr P U 5?>(0. 71 g) *>&«lfi7*;P7 7X i l/TSHUfc'&tt 
(0.36g) 
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MSCESI pos. )m/z: 457 ([M+Na] + ), (ESI neg. )m/z:433([M-H]-) 0 
(2) C2S, 4S) -1-12-i (5-7$S%)Vtf-)WW>-2-'()V) 
7 £ J ] 13^1/7 5 7 ] 7-fe^- 2 - v7 / - 4 -7)V*U tf □ U >>>-&lE*& 

5 «#)3 7 (2) ^|p|<i©^-e, (2S, 4S) -1-[N- (tert-yh* 

-2-[ (5-7$y*Di$-)i¥ us»-2 — r;i/) 7$yjx 

5 1 ;P75/]7i2:^;i/-2-^7/-4-7;i'^DtfPU> J >' (0. 32g) £0, $ 

£: bT*^t£% (0. 26g) • 
MS (ESI pos.)m/z:335([M+H] + ), 357([M+Na] + ) ( (ESI neg. )m/z:333([M-H] _ ), 369 ( 
10 [M+CL3")o 
H«J4 0 

(2S, 4S) -l-[[(2S)-2-75/-2->^ DA^^WTtf M 
- 2 - =s7 J - 4 -y)V^U \ZU U 

(1) (2S, 4S) - 2- (7sy*;w#r:;w -i-[[ (2S) -2-^;i/^ 
15 h^^;ufc;>75 / - 2 - da+^jv] rt^M -4-y)i* 

«0iJl (3) t|WJ#©^l?> (2S, 4S) -2- (75/^JJP») - 

4-7;i/^-atfDUv>^^ (o.30g) hi (2S) -2-y;i/^i/-;i/^ b^r 

; - 2 - ^>^ n A+yJH« (0.71g) £0, ifi7W7 
20 XtbT^S^tl (0.88g) £#fco 
MS (ESI pos. ) ra/z : 5 1 6 ( [M+Na] + ) » 

(2) (2S, 4S) -2-^7;-l-[[(2S) -2-7M^Wh^> 
ft)Vi£~))/7 S / - 2 - ^yu^\^y)V\ 7tt)V\ - 4 - y)V^U bf D U i»<D 

25 §HJI0IJ1 (4) tmn^m-C, (2S, 4S) -2 - (75/#;V#-JW - 

i-[[ (2S) -i-ymv-frty^sbfriS-frr^s-z-^vu^* 

-y)V]7±^M-4-y)V^U\dU^i^> (0. 86g) cfcO> ^7 : &;U7 7 7,iL 
T^M^tl (0.76g) £#& 0 
MS (ESI pos. )m/z: 498 ( [M+Na] + ). 
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(3) (2S, 4S) - l-[[ (2S) -2-75./~2->>2a'\*zsMT± 
*»J1 (5) tnmwfifc?, (2S, 4S) - 2-y7;-l-[[ (2S) 

- 2 -7;^^;M>^v^;i/fc;i/7$y-2-'>i7DA4 1 v;W7ii^;i/] 

5 -4-7;M-pfcTnU5» (0.73g) *ft»*i:UT««-ft;** (0. 27g) 

MS (ESI pos. )m/z:254([M+H] + X 276([M+Na] + ), (ESI neg. )m/z:252([M-H]-) > 288 ( 

[M+CL]-) 0 

H»J4 1 

10 (2S, 4S) -1-[(2S) -2 -75 7 -4- [[5- {^>P)V***s*)\, 
#~)\,) < >^)V7 5 J ] % )V#-M 7*7 J -i M- 2 - ->7 7 - 4-7 P tf 

iWil4 o tra«<D^j*T7, (2s, 4S) -2- (7^y#;i/fc;v) -4 

-7;^DtfDU^>mm*l (0.30g) ti (2S) -2-7Ml/^W^> 

15 ^^-;PT5/-4-[(5-^>^;p^->^;^-;^>^;w 75^M 

*-JW^>i (1.07g) «fctK M^T^^TXtUT^jlib^ (0.1 6g) * 

MS (ESI pos.)m/z:447([M+H] + ),469(DJ+Na] + ), (ESI neg. )ra/z:445([M-H]-), 481 ( 
rM+CL]-) 0 
20 H»J4 2 

(2 S, 4S) -l-[[ (2 S) -2-7S/-6-^>yM^fc;V 

7$/] A^-y-y -f ;w - 2 - ->7 y - 4 - y^u tf p u -7 j& 

(1) (2S, 4S) -2- (75y^;Pfc;W - 1 -[[ (2S) -2- (te 
r t - 7 h 3r is ft )Vi$~)\,T 5 J ) - 6 - ^ > -7;|^* -7* ;V # - )V7 5 / ] 

25 y-r;W-4-7;u^ptfDU> J >^^ 

(2S, 4S) -2- (75y*;i/**-;|/) -4-7;l/*PtfPU7>mm^ 
(0. 30g) £ (2S) -2-tert-7h^r^;V^-;i/75y-6-K>>?;^ 
^y*;^jl/7$/]A^>it FD+yrtt<H^5 HX7f^ (0.718) 
£>>^;p#;kk7S H (5mi) fcJ&S?U 7-TV7Ptf;l/7S7 (0. 26mL) £JP 
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tlx, m.uT-imwvtc, mmi <s) tnu<D^mrmmm^\ ®& 

TWyjT.hhTimit'Sm (0.69g) £#£ e 
MSCESI pos. )ro/z:517([M+Na] + ), (ESI neg. )m/z:493([M-H]-)o 
. (2) (2S, 4S) -l'-ll (2S) -2- (tert-^h + '>*;^^T5/ 
5 ) -6-^>^Jl/^v'*^fc^75y]A^rij-y^;i/]-2-->7y-4-7 

Hlfiflll (4) tra«©^1?» (2S, 4S) -2 - (75/*;i/fc;w - 
l-[[ (2S) -2- (tert-^h+^;^^TSy) - 6 -'OvW** 
^;W^-;VTa/]^U-y^;W-4-7;^atfPU^> (0.65g) «fcD> & 
10 fe7€il/7 7XtbT»^i (0. 36g) £#& 0 

MSCESI pos. )m/z:499([M+Na] + ), (ESI neg. )i/z:475([M-H]-) 0 
(3) (2S, 4S) (2S) -2-75/-6-^>^;i/^^^ 

^ y ] j ^ - 2 - *>7 7 - 4 - 7)V3ru M □ U V >mBM<0&fc 
(2S, 4S) -1-[[ (2S) -2- (tert-^h*S/*^#^75y) 
15 _ 6 _ ^ > i/ij )V#~)V7 5 7 ] S4M-2-i'7S-4-7)V 

tnt!niJ5?> (0.34g). SI, 4-¥ttV> (2.0mL) fc*#U 4MSt ( 
u 4 -$?^4J->»«, 2.0mL) £iD*-T> Sfit2. 5l»H«#bfc. 
«JEET*ttU #e»tlfcBSH2-^OAV-^ (3.0mL) t^^/-^ (1. OnL 
) ftHDAT*#b, -fV^Dtf;PX-x;i/ (lOmL) &il!*fc. »0. 5P#IW 
20 M^UftfflMMtT, &£»*£LT:gM{b&^ (0.27g) 

MSCESI pos. )m/z:377([M+H] + ), 399([M+Na] + ), (ESI neg. ) m/z : 375 ( CM-ffl ") . 41 1 ( 
[M+CL] ~) . 

(2S, 4S) -2->'7;-4-7Mn-l-[[(2S ) 3S)-3-^^ 

CD C2S, 4S) - 2- (75y*;UfcJP) - 1 -[ C2 S, 3S) -2-[ 
N _ (tert-^h*^*^*=^) -N-^W75/-3-^M>^y-f 

mm o) tn*o3W*T, (2s, 4s> -2- (ysy^ntow - 
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4-y)V*n\ZU*)iS>imM (0. 67g) t (2S, 3S) -2-CN- (tert- 
7h*z/tl)ltf~)V) -N-^M7B.y-3-^)V^>^>m (0.98g) «fc 

^&7^7 7X£bTMfc£fJ (1.35g) 
MS(ESI pos.)m/z:382([M+Na] + ),(ESI neg.)m/z:358([M-H]-)o 
5 (2) (2S. 4S) -l-[ (2S, 3S) -2-[N- (tert-!/h**>#;W* 
n;W -N-^5 1 iW75;-3-^?M>^;'fJW- 2-^7^-4-7^ 

&%m5 (2) tmmo^m^ (2s, 4s) -2- (ts^w^w 

-l-[ (2S, 3S) -2-[N- (tert-7'h^>'^;^n;W -N-^^;W 

10 7$y-3-/^;^>^/-i';H-4-7;i/^-nt!PU> ? > (1. 32g) «fco, & 
Qy^JiyrxtLTiBimtGW (o.89g) 

MS (ESI pos. )m/z:364([M+Na] + )> (ESI neg. )m/z:340([M-H]-) o 
(3) (2S, 4S) -2-5>77-4-7;^a-l -[[ (2S, 3S) -3- 

15 £160115 (3) fcffl*©2rtrc, (2S, 4S) -1-[<2S, 3S) -2 
-[N- (tert-^h^>'*;l/^-;W -N-^fJW7^y-3-^fM>^ 
/^;i / ]-2-^7y-4-7;^DtfOU^> (0. lOg) <£D, $&»*£LT 
SlUb'&tl (0. 053g) 

MS(ESI pos.)m/z:242([M+H] + ),264([M+Na] + ) > (ESI neg.)m/z:276([M+CL]-) 0 
20 «^J4 4 

(2S, 4S) - l-[[ (2S, 3R) -2-757-3- (tert-^h^> 

(1) (2S, 4S) -1- (teT\-7h*>'%)Vtf~)l) -2-vOV-4- 

25 II$J0!I1 5 (2) £H»0#8n?, (2S, 4S) -2- (75 

-1- (tert-7h^>#;i/fc;i/) -4-7MnlfnU^> O0.bg) 
^6»*tbT3EH^IiJ (9.23g) 
MS (ESI pos.)m/z:237([M+Na] + ). 
(2) (2S, 4S) -2-is7 J -4-7)V-*uV.U*)*jymmM<D&J& 
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mMWl5 (3) tmUOJjfe*? (2S, 4S) -l - (teii-^ h^r^JV 
tf-M -2->/7y-4-7;i/^DtfPU> ? > (8. 99g) £9* Mfe^iL 
T^Ute^ (5. 76g) £*#£ 0 

MS (BSI pos.)m/z:ll5([M+H] + )> (EI pos. )m/z: 114([M] + ) 0 
5 (3) (2S, 4S) -2—>7/- (2S, 3 R) - 2 - 7)V*V-)V* 

b**s%)V$-)V7$;-3- (tert-^h^v') ]y^y-r;i/]-4-7;v^n 

. HJSMl (3) tmU<D^mr, (2S, 4S) -2-^7;-4-7MDH 

DUS^Jiffll* (o. 30g) t[ (2S, 3R) -2-7;i/^l/n;i/^ 
io n;i/T57- 3- (tert-^b^vO (o. 80g) £9, M^T^JUyr 

MS (ESI pos.)m/z:516([M+Na] + ). 
(4)(2S, 4S) -1-[[(2S, 3R) -2-T57-3- (tert-7>^ 

5» 3 7? y -f ;w - 2 - v-7 y - 4 - ?;v:*n tf a u iS>mmo&i& 

15 ^JSflll (5) tm&V-fi&T, (2S, 4S) -2-$/7V-l-[[ (2S, 
3R) -2-7)VHrV-)V* h^->^;i/fc;P75/-3 - (tert-r/h^) ] 

^y<;v]-4-7;w^-Ptrau> 5 > (o. 7ig) j;^, ^»*^lt^m^ 

#1 (0. 28g) 

MS(BSI pos.)m/z:272([M+H] + ),294([M+Na] + ), (ESI neg.)m/z:306([M+CL]-) e 
20 m%M4S 

(2S, 4S) -2-->7y-4-7;^D-l-[[ (3S) -1, 2, 3, 4 

-5 s - h^fc KEH >J >- 3 — -T tfa u >>>i»&<^j& 

(1) (2S, 4S) -l-[ (3S) -2- (tert-yh^^;i/fc;i/) -1 

, 2, 3, 4-^h^hHP-r u>-3— r 2 -~>7/- 

mmmi cs) tisi®<z>#8rc, (2 s, 4s) -2->-7y-4-7;i/^Dbf 

□ U (0.69g) £ (3S) -2- (tert-^h^^M^W -l, 

2, 3, 4-fh7bFD<y+;U>-3-^>i (0.41g) cfcD> #tf§£ 
iS&^LT^t^ (0.83g) £#£ e 
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MS(ESI pos. )i/z:396([M+Na] + ), (ESI neg. )m/z:372([M-H]-), 
(2) (2S, 4S) ~2-i/7J-A-yMu- 1 -[[ (3S) -1, 2, 3 

ft 

5 (2S, 4S) -l-[ (3S) - 2- (tert-7h*^#;M?x;i/) -1, 2 

, 3, 4-fh7kHn^y+; 0>-3— Ol^i^x^- 2 -~>77-4- 

7MPHD'Ji?> (o.30g) &X*7-;P (6mL) IcWIMlfc. 

(3mL) Sin*., «0>? < tJSfi*T?#jab 1 0feft#bfc. Hfc**7-;p ( 

■ 6mL) teMmm^mm (3id sinA£irciB«#L&. gftsttjEmu 
io m^nrcm^pji^)vx-f-)wmwhrc^ **;~)v (2mD icjftnu @^ 

m^)V (lOmL) fc^TUfco COSSfttt^x^X-x;!/ (lOnL) ftinJ^WW . 
l/^ISIIb, Stl^V-^IfM-fJl' (1:1) «#LT, -jSSE 
»6»*ilT»^ (0.1 9g) *%1t. 

MS (ESI pos.)m/z:274([M+H] + ),296 ([M+Na] + ), (ESI neg. )m/z: 272 ([M-H]"), 308 ( 
15 [M+CL]-). 

(2S, 4S) -2-->77-4-7;^D-l-[[ (3S) -7-kHD+-> 

-l, 2, 3, 4 - f b 7 k K y * y tj >- 3 --f ;w t?a u 

20 (1) (2S, 4S) -l-[ (3S) -2-r (tert-7 h*^#;i^x;» ~7 
-kHD^>-l, 2, 3, 4-fh7kFD-f y+yj>-3-^JWMfc 
2 - 5/77 - 4 - yjv*u tfp ij *?><D&m 

$mmi (3) tmuo^mr, (2s, 4S) -2-^77-4-7^01^ 

DU5»«fflHa (1.54g) £ (3S) -2- (tert-7h^^;Vfc;)/) -7- 
25 kFD^-1, 2, 3, 4-fh7k Ha<V*7U>-3-5t7JI/sJ?>l6 (3. 
OOg) ^^^l^r^ibT^gfl^fc (2. 81g) 

MS (ESI pos. ) m/z : 41 2 ( [M+Na] + ) , (ES I neg. ) m/z : 388 ( [M-H] ") 0 
(2) (2S, 4S) -2— >77-4-7;W#n - l-[[ (3 S) -7-hKP 

**>-i, 2, 3, 4-xh^tHn-ry^y u>-3— -r;W*;p#x;wt!D 
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«#|4 5 (2) tmU(D^mX\ (2S, 4S) -l-[ (3S) -2- (te 
U >- 3 — f M 2 —>7/ - 4 - 7;l/ : ^P tfP U 9> (0. 3 

5 og) ;5^WM*ttT«^ (o.i2g) *nrc. 

MS (ESI pos.)m/z:290([M+H] + ),312(CM+Na] + ), (ESI neg. )m/z : 288 ( [M-H] ") v 324 ( 
[M+CL]-)„ 

(2S, 4S) -2-^7y-4-7;^D-l-[[ (3.S) -7-*h^>- 

io l, 2, 3, 4-T-h5bHa-fv^yu>-3— -iMJDltf-iiivnwy 

(1) (2S, 4S) -1-[(3S) -2- (tert-:/h^>#;M^;l/) -7 

-^h^-i, 2, 3, 4-rh7kFD^ y^yj>-3— tMiJfr#~fr 

- 2 - *>7 7 - 4 - 7;i^P t? n U 
15 (2S, 4S) - l-[ (3 S) -2- (\eit-7b*i'%)\'-$~)V) -7-fc 

fd^^-i, 2, 3, 4-xh^t HP-rv^y u>-3— r.;i/]^;vfc;v- 

2 —>7/-4 -7)VikU\?.UW> (0. 63g) £N, N-^^M75H 
(5mL) fc»#U £54k*?)V (0. 15mL) ££0^$tf7 U ?A <0. 25g) ^rJlPA. 

, m&rinmftvtz. R^m^zmmm^jvrmmvrzo two. 

42g) 

MS(ESI pos. )m/z:426([M+Na] + ), (ESI neg. )m/z:402([M-H]")o 
25 (2) (2S, 4S) -2— >7/-4-7;M-0-l-[[ (3S) -7-*b* 
2, 3, 4-T-h^tHP-fV^/U>-3— 1->]*^^WtfP'J 

|H»J45 (2) tmmoJj&T-, (2S, 4S) -l-[ (3S) -2- (te 
rt-7h^S/*Jl/fc;V) -7-*h*:>-l, 2, 3, 4-xh^fcFP-TV 
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*y u y- 3 —i)V]ti )v- 2 —>7 j - 4 - 7;^d tra u >>> (o. 30g 
. ) ^mnmmtvxmit^m (aizg) 

MS(ESI pos.)m/z:304([M+H] + ) l 326 ([M+Na] + ) 4 (ESI neg. )m/z:338([M+CL]-) 0 
H»|4 8 

5 (2S, 4S) -1 -[ (3S) -7-75/*M-^h^>-l. 2, 3, 
4 — t h y h H D-T V 3V U >- 3 — (M%)V#-)\'- 2 - */7 J - 4 - 7 )V 

(1) (2S, 4S) -l-[ (3S) - 2- (tert-7h^>#;U#x;U) -7 
-75;*M-JMh^>-l, 2, 3, 4-f h7kHn^V^7'J>-3 

io — < ;W 2 - 3/7 7 - 4 - y)V*u M u u 5?>©^ 

IW84 7 (1) ilH^CD^T, (2S, 4S) (3S) -2- (te 

rt-7h*~>:*7Jl/#x;i/) -7-kHn^>-l, 2, 3, 4-fh7tFD-f 

y^y u >- 3 -<;W;&;m*x;p- 2-^7/- trn u >>> (0. 6 

Og) £^^7*1*75 H (0. 32g) j&*&fcfi»*fcUT»BflJ&* (0. 55g) £ 
15 #feo 

MS (ESI pos. ) m/z : 469 ( [M+Na] + ) , (ES I neg. ) m/z : 445 ( [M-H] ~) . 

(2) (2S, 4S) - 1-[ (3S) -7-75;*M^MK'>-l, 2 
, 3, 4— rh9fc:Ho-fy+/U>-3— f;WA^-;P-2-S/7/-4- 
7 D tf D U V 

20 (2S, 4S)-l-[(3S)-2 - (tert-^h^^-MSxjW -7-7 
5;*JVI-W^>-1, 2, 3, 4— rh5hh*nKV*y U>-3— f 

;W^;i/^-;i/-2-i/7/-4-7;^Dt;DUv ? > (o.30g) sh*x3\«> (1 

2mL) Cgil, 4'Mttft (SfilX^W&iBU 12mL) **#TJnA» 5^* 
fil($P«£b£. WX^;1/ (12mL) £JJP*., WliJbfcWttftMl* »*X 
25 .3\>Mfe#l^fS61Hs£*§£. #&n&*&**x*y>-;w (5mL) l:MU 
tiHWtm x^y-;w*»L«ft»*tbT««ft5^* (0.21 

g) 

MS(ESI pos. ) m/z : 347 ( [M+H] + ) , 369 ( [M+Na] + ) , (ESI neg ) m/z: 345 ([M-H] - ), 381 ( 
[M+CL]-)„ 
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(2 S, 4S) - 2-5/7^-1 -[ (3S) -6, 7 1 . 2, 3 

5 (1) (3S) -2- (tert-^h^'>*^-^) "6, 7-^h*">-l, 
2, 3, 4-fh7tHD-fV^y , J>-3-^»^ 

(3S) -6, 7-^b^-l, 2, 3, 4-fb7tHn<y^;'J> 
-3-*;P#>»p-MWX>^*>IWft (0.50g) Sfb5hHD77> (6 
mL) fcfflWU IS»J»K7K*^hU!7A*** (3bL) MfiTfinA, 
10 &££TSirem#b£ 0 «f***«T??S«Il/5?-tert-!/5 1 ;V^*--.#*-b 
(0. 31mL) £iP*.&tk «)o<Difil/iiaTl»l&. 1M»M (5 
mL) ^^^MMO^b^hU^A^iO^, BWtX^TffflWl/fc. 

atsij b MffiT^n bfc. > - sm v 7p \>)vx.-T)v*m& b^n 

15 &$&*<hbTgt©ffc'&$J (0.38g) *ntco 

MSCESI pos.)m/z:360([M+Na] + h (ESI neg. )m/z:336([M-H]-) 0 
(2) (2S, 4S) -1-C (3S) -2- (tert-^h^r^;^-^) -6 
7 ._^^^,>-l, 2 , 3, 4-fh7kHO^V+y , J>-3-rJWM 

2 -~>tv - 4 -7;m-p tfo u 5>>0fHfc 

20 |H»J1 (3) t»*ST, (2S, 4S) -2->7/-4-7Mae 
PU^>mm*i (0. 15s) t (3S) -2- (tert-7h* 9 s*)W-)V) -6, 
7 _^ h ^. > _l > 2 , 3, 4-fh7th < D^y^;U>-3-*M>i 

(0.34g) iO, ifi»*tbtglft^il (0.34g) 
MSCESI pos.)m/z:456([M+Na] + ) 0 
25 (3) (2S, 4S) -2-i/ry-l-[ (3S) -6, -7 h*->- 1 . 
2, 3, 4-fh7kHD^V^/ , J>-3-'fJHM^l'-4-7;VtDH 

H»J45 (2) tmmo^mr, (2S, 4S) (3S) -2- (te 

rt-^h+J/*;i/#-;W -6, 7-v^h*^-!, 2, 3, 4-T-h^kH 
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(0.30g) fr£^^*£LT^ji<b£$l (0.20g) £#fc 6 
MS(ESI pos.)m/z:334([M+H] + ),356([M+Na] + ) l (ESI neg. )m/z:368([M+CL]-) 0 

m&m 50 

5 (2S, 4S) -l-[[ (2S, 3R) - 2 -T5 J - 3 -^>VM^ S A 7$ 

y-DV]-2-isy;-4- y^-tu t? □ u y 

(1) (2S, 4S) -1-[[(2S, 3R) -2- (tert-^h^v^M^;!/ 

-3-^>^;p^e/]y^/-r;w-2-i>Ty-4-7;^Pt!DU 

10 H»J1 (3) tlWIItO^T, (2S, 4S) -2-->Ty-4-7;i/^Ptf 
PU^>m^ (0. 30g) i[ (2S, 3R) -2- (tert -7 
75/) -3-^>^^^]^>gg (0.62g) £D> 9m&7*)V77Zt 

VTmmitGm (o.sig) 

MSCESI pos.)m/z:406([M+H] + ),428([M+Na] + ) l (ESI neg. )m/z:404([M-H]-) o 
15 (2) (2 S, 4 S) - 1 -[[ (2 S, 3 R) -2-75^-3 -*t>i?)V**ris 

] 7* / M - 2 - j - 4 - n if p u v >mmm(D^ 

(2) tmmOX&H, (2S, 4S) -l-[[ (2S, 3 R) -2 
- (tert-^b^r->*;P^n;i/75y) - 3 -*t>$?)V*2p*/] 7$ J 4 )V\ - 2 

-^ry-4-7;^ptfp>j^> (o.49g) ucsawb^fc (o 

20 .34g) £#£ 0 

MS (ESI pos.)m/z:306([M+H] + ),328([M+Na] + ), (ESI neg. )m/z:340([M+CL]-) e 
IH»J 5 1 

(2S, 4S) -2-'>T/-4-7;^D- l-[[ (2S) -tfPl)S>>-2 
25 (1) (2S, 4S) -2- (7$y^;^-;W -l-[ (2S) -1- (te 

r t - y~ v * z/ij )V-#~)V) tf p u i> > - 2 - -r # - ;p - 4 - 7 ;n* p tf p 

^J£#ll (3) t|H^(D^T\ (2S, 4S) -2-75y^Jj^-;l/-4- 
y)V*u¥uW>mt1M. (0.50g) £ (2S) -1- (tert-7h^^;i/fc 
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M -2-\>uy*jy%)V$>m (o.64g) .to, tik&jwyrztLTi&mfc 

(0.88g) %Wco 
MS (ESI pos.)m/z:352([M+Na] + ), (ESI neg. ) m/z : 328 ( [M-H] ~) „ 

(2) (2S, 4S) -l-[ (2S) -1- (tert-7h*v#;!/#x;|,) hf 
5 P U ¥>- 2 -<i)Vi %)\,$-)V- 2 - 1/7 J - 4 - 7;M-n tf D U -7 

HM#lll (3) i|Wia©^i*T, (2S, 4S) -2- (75 7^;Ufc;i/) 
-1-[(2S) -l- (tert-7h*^#;i^x;io tfn Ui^>- 2 — r;W^j 
4 - 7;i/^P tf n U 5>> (0. 80g) D> MfiS&i b-mHfc-S% ( 

0. 65g) 

10 MS (ESI pos.)m/z:334([M+Na] + ). 

(3) (2S, 4S) -2-^7y-4-^;i/^D-l-[[.(2S) -tfoUv 5 
y- 2 — f M*)Ws-M M d U 

(2S, 4S) (2S) -1- <tert-7h^;*7;M*X^) MuW 

y-2—i)V]t})V^-)v-2-y7 J-A-y)V^ru\iu\)vy (o. 66g) £-7 

15 X^X— (10mL) k»U 4M y mm, 15mL) £J[!7LT> 

M7f 3. 5 mmmwvtc. ®M%m%Ltz'&, mmzy-iwu tr;px~ tjv (i 
5mL) ^in^a^tfco ^tBtfc«ti^ii^uT> mu&mfot vxmm^m 

(0. 53g) 

MS(ESI pos.)m/z:212([M+H] + ). 234([M+Na] + ) > (ESI neg. )m/z:246([M+CL]-) 0 

20 mmm 5 2 

(2S, 4S) (c i s-2-7$/-^D^>-l--rJW ts)V 

- 2 - yy j - 4 - 7 p tf a u v yim.M<D&}$. 

(1) (2 S, 4S) -l-[ (cis-2- (tert-y*h*yjJ)l$-)V7S.y) - 

y^u^ypy- 1 -1 MtiMs-M - 2 -yy ; - )\,jru\tw)yy 

25 

m&mi (3) iiwiii©^?, (2s, 4s) -2->'r/-4-7;^pt:p 

Vi?y&M1& (0. 30g) i cis-2- (tert-7*h^>#;M*x;U7$y) ->-7 
P^>^>- 1 -*;i/^>m (0. 50g) ^e.#fcte^tl^^U*7->*7A7P 
Th^77^ (Jg§M£; A*tf>:imx^=4 : 1~3 : 2) T#StU 
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MttJ$ft*ft&!9:* (0, 25g), ftffttJ$g»«&&&$ (0.27g) tLT«i^ 

ffifitt^ ; 5>U TLC, Rf=0. 17 (AMfett ; ^1t> : gffi&X^JV= 1 
: 1), MSCESI pos.)m/z:348(Dtf+Na] + ) t (ESI neg. )m/z:324([M-Hj-) 0 

5 mm&mft ; >-u tlc, ri=o. 10 cmrmm ,■ m^-> : »»x^i= 1 

: 1), MS (ESI pos.)m/z:348([M+Na] + )> (ESI neg. )m/z:324([M-H]-)o 

(2) (2S, 4S) - l-[ (c i s - 2 -75 / -^7 P^>^>- l — f;j, 

«#J4 8 (2) tlWlto^T, Mf!l5 1 (1) Tffc&nfcfl&Kte© ( 
10 2S, 4S) -1-C (cis-2- (tert-yN^^;i/^n;i,75y) ->>#P 
^>#>- 1— f;W *;i/#x;W-2-5/7/-4-7Jl/*DbfDU^> (0. 1 

og) frt>m&&mtvT&m&to (o. oeog) 

MS (ESI pos.)m/z:226([M+H] + ) l 248([M+Na] + ) > (ESI neg. )m/z:260([M+CL]-) 6 

mmm 5 3 

15 (2S, 4 S) - l-C (c i s-2-7S;-y^ P^>37>- i — r;w 
- 2 -^7 7 - 4 -y)V#U t!P U 5>>affl|:!fcCD<&# 
§I»J4 8 (2) t^HO^ftT, «f!l5 1 (1) T#^nfc»[4<39 ( 
2S, 4S) - 1 -[ (cis-2- (tert-7h*5^;i^-;i,75 7) -5/7P 

^>^>-l— Ol) 2-->77- 4 -7;M-pKny$>> (0.1 

20 Og) ^£^Mbfc£LT^M£$| (0.067g) 

MS(ESI pos.)m/z:226([MIH] + ) 1 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) o 
H»J 5 4 

(2S, 4S) -2- (75/*;|/#n;W -1- (tert-^H^^;^-^ 
) -4-7;kfrPbrP»>7>©£$ 
25 #%#1J 3 T#e>nfc (2S, 4R) -2 - (75 7 #;i/fc;i/) -1- (tert 
-^h^tDV^M -4-kHP^^kfPU^> (2. Og) $^D'D^^> 
(20mL) HISL, H^-f7-rx-7-feh>j!Sl?^T (-78*C), i?X^75 
7W*M)7;M-y-K (2.3mL) £MTLfc. ^<!lMJ«U 6^81 
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;l/=4 : 1-1 : 5) T*TtaSU m&mfctLTMMitfiW (300ig) *%tc a 
5 MS (ESI pos. )m/z:255([M+Na] + ), (ESI neg. )m/z : 231 ( [M-H] ") „ 







&m4*> 




tUMt 




i 


ESI 


[M+H] + 


C„ H 19 FNj 0 


228.1512 


228.1508 


3 


ESI 


[M+H] + 


0„ H 19 F N 3 0 | 


228.1512 


228.1518 


4 


ESI 


[M+H] + 


Ou H 18 F N 6 0 3 


337.1424 


337.1440 


5 


ESI 


[M+H] + 


C IB H 18 F N 6 0 


317.1526 


317.1536 


6 


ESI 


[M+H] + 


C 12 H 22 N s 0 2 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


C 12 H 22 N 3 0 2 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


Cn H 20 N 8 0 2 


226.1556 


226.1570 


! 9 


ESI 


[M+H] + 


C n H 20 N 3 0 2 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


C u H 19 CI N s 0 


244.1217 


244.1231 


11 


ESI 


[M+H] + 


C„ H 18 N 3 0 2 


224.1399 


224.1381 


12 


ESI 


[M+H] + 


C u H 20 0 2 


226.1556 


226.1545 


13 


ESI 


[M+H] + 


G„ H 19 FNjO | 


228.1512 


228.1525 


14 


El 


[M] + 


C n H„ F 2 N 3 O 


245.1340 


245.1353 


15 


El 


[M] + 


C 10 H M F N 3 0 


213.1277 


213.1284 


16 


El 


[M] + 


C,„ H„ F N 3 0 2 


229.1227 


229.1232 


17 


El 


[M] + 


C„ H„ F N 8 0 


227.1434 


227.1455 


19 


El 


[M] + 


C„ H„ F N 8 0 


227.1434 


227.1438 


21 


ESI 


[M+H] + 


C, H lfl F N 3 0 


228.1512 


228.1521 


22 


El 


[M] + 


C 10 H M F N 3 0 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


C„ H 1B F N 8 0 


212.1199 


212.1208 


24 


ESI 


[M+H] + 


C n H„ F N s O 


226.1356 


226.1352 


25 


ESI 


[M+H] + 


C„ H„ F N 8 0 


240.1512 


240.1499 


26 


ESI 


[M+H] + 


C„ H 21 F N 3 0 2 


270.1618 


270.1621 


27 


ESI 


[M+H] + 


C 19 H 29 F N 8 0 2 


272.1774 


272.1785 


28 


El 


[M] + 


C„ H,. F N 8 0 


281.1903 


281.1911 


29 


El 


[M] + 


C„ H 22 F N 3 0 8 


335.1645 


335.1670 


30 


ESI 


[M+H] + 


C 12 H 21 F N 3 0 2 


258.1618 


258.1603 


31 


ESI 


[M+H] + 


Cn H 19 F N 3 0 2 


244.1461 


244.1449 
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32 


El 


[M] + 


C 17 F N 3 0 


305.1903 


305.1913 


33 


ESI 


[M+H] + 


C„ H 25 F N 3 0 2 


322.1931 


322.1913 


34 


ESI 


[M+H] + 


C 17 H 26 F N 8 0 2 


322.1931 


322.1949 


35 


ESI 


[M+H] + 


C 18 H 27 F N 3 0 2 

La 61 g £, 


336.2087 


336.2101 


36 


ESI 


[M+H] + 


C, r H 25 FN.O 


306.1 982 


306.1973 


37 


El 


[M] + 


C 14 H, 7 CI F N 5 0 


325.1106 


325.1112 


38 


El 


[M] + 


C 14 H 18 F N 5 0 


291.1495 


291.1503 


39 


ESI 


[M+H] + 


C 1K Hon P N c Oo 

lo Z\) 6 2 


335 1 632 

V V » i W C— 


335 1638 


40 


El 


[M] + 


Co Hon F NoO 


253 1590 


253 1 605 


41 


El 


[M] + 


Co* H„ F R 0 A 

w 23 31 '4 v 4 


446 2329 


446 2328 


42 


El 


[M] + 




376 1911 


376 1930 


43 


ESI 


[M+H] + 


Co Ho, P No 0 

w 12 AA 21 A ^ 


242 1 669 


242 1 686 


44 


ESI ! 


[M+H] + 


C10 Hoo P No On 

^ 13 ■ LA 23 x "^3 ^2 


272 1 774 

Cm I Cm* 1 I If 


272 17Q3 


45 


ESI 


[M+H] + 


C,n Hv, P No 0 

w 16 J - A 17 x iN 3 ^ 


274 1 35fi 


974 131Q 


46 


ESI 


[M+H] + 


C„ H J7 F N s 0 2 


290.1305 


290.1304 


47 


ESI 


[M+H] + 


C M H M F N 8 0 2 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


C 17 H 20 F N 4 O s 


347.1519 


347.1527 


49 


ESI 


[M+H] + 


C„ H 21 F N 3 0 8 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


C 16 H 21 F N 8 0 2 


306.1618 


306.1615 


51 


El 


[M] + 


C 10 H 14 F N 3 0 


211.1121 


211.1129 


52 


ESI 


[M+H] + 


C„ H„ FN 8 0 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C n H 17 F N 3 0 


226.1356 


226.1359 



Hum i i^^^jv^^-nNm^mmnm 

5 i?^7°?i?)V<7?#-W (D P P I V) ^ttlfi$H^«D i a b e t e s 
, 4 7, 764-769, 1 9 9 8 fcJSftSnfc^&fcffioTfr ofc. ^79=- 

»*K:«fct)WI»Ufc.»*R*6tt9 6^i7"Wh§ffl^ 2 5mM HEPE 
S, 14 0 mM NaC 1, 1XBSA, pH7. 8/5^|§|«tTff^f;. 
10 10 0^M G 1 y-P r o-4-^WYiJJ|/- 7 -75 H(^f Hf ^ 

mm mm 2 5 u k 1 3 3mM *^^^a»«7 . 5 a* 1 , 

#|5«1^U &V>T±Bimj|nri/l 0 0«lC*Rlxfcjfcfltl 2. 5 m 
1 ZMtto &mX2ftmRl&tt1t&. 2 5 5 0 At 1 £«iqLR 
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- (1 4 2 0 ARVOTM Multilabel Counter;Walla 
cttM) &JBWt3 9 0 nmTli$tfci:f04 6 0 nm<DM&m*mMV 

r^,\z^y)^^f^)v^^—^Nmmmm (%) 

10 (%) =AvBXl 0 0 

mmM£l>T, fflf (WO 9 5/1 5 3 0 9) BBfW>l-[ (2S, 3 S) - 

15 2-7s/-3-^^;i/^>^y-f;n-2 - (s) —xry trnu^>hU7;w 

^•DlWtttt (fti^A), RXffitft (WO 9 8/1 9 9 9 8X«US 601115 
5) ffitt©l-[2-[ (5— >7/ 75y]X^75/] 
7-t^V-2- (S) -5/7/ lfOU^>2afflMft (fl5fc»B) 

26 z. trm&ommmtbzn, mntcD p p ivii*»tt**rr * c t*«w»*n 



DPPlVMi&tt (I C so fg, nM) 





&A 


1. 


5 




1 1 


0. 


6 




H 1 5 ©te£tj 


0. 


7 




1 1 7 ©4t£$j 


0. 


6 






5. 


5 






1. 


1 


MM 




2. 


9 


MM 


2 6©jb£#> 


3. 


3 
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U,®&MlB ^m-k^ftvi star %y v V (H, 8Mft) ^IWl 

lTMm&MHLfc) £lmg/kg (lml/kg) -dgn&4l/£. 
5 5#> 10^ 15», 3 0#, 1« 2TO««Mi:l9 

0. 2ml £$1&U M>bftM&<DM%Umthfco 

>7 s AK»^*fi* (LC/MS/MS) KliOSJjfeUfc. T&fr-fe, «5 0*i 

i fcT-feh-hu;v2 oom i*mx.xm#v* mfo&t<D±m&m*9w?h 

10 ^^IC&Abfco #5 Ate CAPCEL PAK C18 UG120 5 /am (ftS 1 5 0 mm, 

2mm) JSAifttt 10mM ftftT:^— £,McJ8fft- 9 0 %7ii h 

nMJ;k4c»* (1:9) «£fflV>fco MS/MS*frfc^WH Sciex AP 
13000 LC/MS/MS System (Perkin Elmer Sciex) SffiJBU 'ft>fl5SfcttES I 
SfflVi, *~?V>iffetl>T\t]E<1*>, SRM tf—- f 

15. H-^-^*» -X?W5£bfe. IWJ 1 Oftl&m&tWen m/z 228. 0 m 
/z 86.0, j^lAl^nftl m/z 210. 1 m/z 86.0 ^tLt 

SPS^©#MlfilM»¥^l6L^4 , ^^^2^^L^:o ' 

20 



^2 s#»8!#»©iMit+«« 





mm<Dtm**3l - (ns/ml) 




10 # 


15# 


30 # 




2 mm 




15 7 


3 7 2 


3 4 8 


19 5 


2 4 


5 




12 2 


146 


1 1 3 


2 8 


6 


2 



(ltte2 0ll©¥i$) 



Bttft$|3 [Zucker fatty 9y hT©«P**«rW* (OGTT) fcfcttSSX? 

Zucker fatty yy hWOGTTteD i abe t o 1 og i a, 42, 132 
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4-1331, 1 9 9 9fc£«£nfc#fc£#*teUTffofc. 0M 
Zucker fatty 7^ h (Btt*—)V* • U/f-tfc) *1 6WflBM6ft« 

-frfc. WRRWfetWlCV^U >^SL/fc»W (D r ummo n d S c i e n t 

5 i f i cti) nmmwrnfrbUM^fto &wat&mzn*#m%&tom* (.% 

5iP^#Lfc. i^#U5, 3 0Rtf6 0#^Kl|iajgM#>S>»l'fc. Jft 
10 M^telTfel^A'y > (fc#8S8gth») tUGfe. 3 0 0 0 rpm, 1 5#H 

mmunostrnm (mg/d o te^n-* cn-r-T.h^- (wstttisi 
nam) -rsweu iiiawse o^^xo^m^mcDjmm^&Brm 

m (mi n-mg/dl) SJHtiUfc. (fetch, 0^-©jfii«fit(hbTTOTOtff 
(p<0. 0 5) 



S3 





Wfit±S.E. (min-mg/dl) 




1 5 5 4 5±7 6 5 - 
1 3 2 48±6 1 9 



20 
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10 RMiAny^f, 7j<mS, ^Rl-SOT^a^aiXttlftJWfcl 

5 ©7^3*'>lXBR3l« 1 ~ 5 <D7)V*)V&&£tfr. X^R'RZfR 2 ^- 

i-5 ©mu x>*£Mu 

1 ~ 5 <D7)V*r 'Jf>SWU 
X b » 

20 YttS-CR 6 R 6 -[^ R 6 MR 6 «Ir|-X«^oT7K^1I^; Any 

snTt)j;u7i=M, -f s^/u;nt, -f >hu^*» -nhr 11 (^r 
25 r t - 7* h * L/ < «^ >s?;^*^* )Vtf~)vm ) »-co 

NHR 12 {£*R ia KJ**®TO»- (CH 2 ) m -R 13 (5£+m»»Rl~5 
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y>ic^ ymm, %)it-*^)im, 7= j m, 7$;%)\<-#~)imm£mm]fc 

5 X^-CR 7 R 8 -CR 9 R 10 - (l£<^ R 7 , R 8 , R 9 W°li^8S 

3->7;M^!^ a;^*^;^ ^^ci~5©7;ww^ 

-NHR 1 1 (^ffR^ttTK^JS^ gm^tlT'b^^^x^S, «&$n 
fc;i/^^-r), — CONHR 1 2 {^;^R 12 «7KmM^x«- (CH 2 ) m -R 

-or 14 (5£* r 1 4 «j^$c 1 ~ 5 <D^^7;w^;i/^ u < »^ >e?;i^£^T 
15 ) frzt£&M&K>M\tn%-^w,±<DmrmWiznT%&^mm$ki~i 007 

;i/^;i/»^-T/5\ x^R^R^^W-r^^M^t-^t^^T, /\oy> 
ihs 7Kms, 75 y*, 7sy*;^x;i/S, b*^$u~5 

c5^7;^;i/SR^^ic 1-5 ©^7;i/3^ s&^siJ; ^M^n-s 

^7;WI/SX0?^i: 1 ~ 5 (Dil^Jl^^^&SSM; vmiftiZ- 

it7;i/+JHMit 1 ~ 5 ©n^7;i/n^^s^ 6>^^>if ct o jifems- 

~ 5 ©fi«7;i/+;v»RW^ 1 ~ 5 <Dmt7)\>n*r*sm& 
n%~^M±<Dmi?mWk%nx%&^mmm 5 ~ 1 0 o'tr^* u7)i5-=-)im* 
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r 11 (z&R^itTkmm^ n*$tiTfe«fc^7i-;pa6, sgisnT^^tf 

*T)» — CONHR 1 2 {^R 12 «*SM^X^- (CH 2 ) m -R 12 

R 1 4 teMltfc l - 5 (DMftyJWmgv < \**>*?)m*&?) frzttz 
. «*fki'-50ii«7';w;wfi3&rx-oR- lB &*R 15 immmi 

2. 5£ (1) fcfcVvr^ttAn^Em 7jcmS, 0HMfcl^5CD7;iO* 

^ixtt^it i - 5 ©7;p^s^u, r 2 ^ R 3 sOT 4 ^-en-?ti7jc^ig 

3. 5t (1) Ic^^TR^^yJlf^XIJiK^lBr^TftSIWiCDlBBSJlliX 
.25 4. j£ (1) \Z^X R l &7 R 2 tf7kmm?T*&Z>m#<D 

5. iUl) fC^ViTR^Sy^mM^T^O, R 2 , R 3 MR 4 ^7K^TT- 
&£§f;j<©iSH!g 1 X& 2 mzmmo^TJ fcf O >J ^>»XIW«|^(; 
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6. 5£ (2) 



5 




$ntt>ck^7x^n, >rs^/u;W6, ^>hum, -nhr 11 (^+r 
rt-^h^r^;i/3j?n;i/»^b< tt^>5?;vt*->*M^Wts»t), - co 

15 NHR 12 {jSl^R 12 ^***^*- (CH 2 ). m -R 13 (iWmtefiifc 1 ~ 5 

tt^>5?;p^^*;p#=^Jt*jRT)" ^t) tm:-oR 14 (3£4>R l4 fcm 

*-oRJh©*Tit«lsnT'bJ:Vi«#«cl'-l 0©7MM;fb<ttAD 
V)£$ft 2 ~ l o ©y;i/^n;i/*T* 5] £^T#\ 

X^-CR 7 R 8 -CR 9 R 10 - R 7 % R 8 > R'^R'Hi^liS 

25 ;*;v#7°ba, «*» 1 ~ 5 ©7;Hf 

tfzDvm&Tik-f). -conhr 12 {ttR^ti&mmttte- (ch 2 ) m -R 
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13 (S*mtt8&l~5&jKU R 13 ^7jc^H^> *h*5'%)\'tf-)V& Xh 
-OR 14 R 1 4 1 - 5 ©««7^Pigl/< tt^ >^;i^6*^1* 
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ns—PK±©*T?flijft$nTt)«j;v^#« 5~io ©tf>^ uy)Mr~)v&* 

Z teTkHIB 1 ; Xte/\o^>fi^ tRMS, 1 ~ 5 ©fc: Fn*S/7;Mr 

20 ^M^v'Tm ;*;i/#7>&, #*» i ~ 5 ©y^;^*-** ^7- 
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tTTK — CONHR 12 t^R^ifcKSIg^Xtt- (CH 2 ) m -R 13 (Stfm 

r 1 4 i~5 ©m^7;i/^;i/«^b < tt^>3?;hS*wT) & fcfts 
m& 0 stfns-oK±©s-cfijn$nTt>«kv^*»: 1-10 ©7;^;ws* 
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